da; How To Tape Off the Air 


15 Do-It-Yourself Projects in This’ Issue 


OPULAR °%::;* 


LECTRONICS__ 












Save Your Old Radios 


““Economy’’ Multitester 


Junior Hi-Fi System 








- a 
»\ Fs 
=. 





HOIW 2 LIO¥L30 F 


! 
JAY WYNLNd 96 


| 
4 
; 
Ad POWER Tra suvwata eng LiowLae | 








NC-66 is shown with RDF-66 Direction Finder Accessory 
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WORLD'S MOST VERSATILE RECEIVER! 
receiver, a 3-way portable, a marine receiver, and 
an SWL receiver. 


. a ham 


For home and away—indoors and out. 


National’s new NC-66 offers you AC/DC-battery 
operation, five-baud coverage from 150 ke to 
23 me, electrical bandspread with logging scale, 
plus a fixed-tuned CW oscillator. Housed in a 
handsome, rugged metal cabinet with a carrying 
handle, National quality is evident throughout 
this great new portable. You'll find it attractively 
functional with a long “‘Full-Vue’”’ slide rule dial, 
a quality 5’’ PM speaker, and a phone jack. It also 
has two antennas: whip and loop stick. 


For boat owners a special marine band from 150 ke 
to 400 ke covers maritime DF beacon service. And, 
of course, CD positions are clearly marked. 






PORTABLE RECEIVER 


for home and away—indoors and outdoors 





FEATURES: 


* Continuous coverage of DF beacons, AM broadcast, 

amateur and world-wide shortwave bands. 150-400 

kc, .5 to 23 me. 

Operates on 115 volt AC or DC or self-contained 

batteries, or 220 volt AC with accessory adaptor. 

Full electrical bandspread. 

Provisions for external direction finder for marine 

use. 

Salt spray tested. 

Built-in ferrite loop antenna for DF and BC bands. 

Built-in whip antenna for shortwave bands. 

Receives voice or code. Has CW oscillator; and pro- 

vision for phones. 

“Full-Vue” slide-rule dial with easy-to-read scale. 

Amateur and principal shortwave bands as well as 

CD positions clearly marked. 

* Logging scale provided. 

* Complete with built-in speaker. 

* Separate switch for stand-by operation. 

* Handsome, modern styling: two-tone metal cabinet, 
chrome trim, with carrying handle, and enclosed 
back. 


+ 


+ + + + + + 


* 


*BAND COVERAGE 
DF 150-400 KC 
BC .50-1.4 MC 
1 1.40-4.05 MC 
2 4.0-11.4 MC 
3 11.0-23 MC 


TUNING SYSTEM: Separate general coverage and 
bandspread tuning capacitors connected in parallel 
on all bands. Three gang capacitors tune antenna, 
RF and oscillator circuits. Bandspread knob can be 
used as a vernier on all frequencies. 


AUDIO SYSTEM: Two-stage audio amplifier with 3V4 
output tube. Has speaker and phone output jack. 


CONTROLS: Main tuning; bandspread; volume con- 
trol; band selector switch; AM-CW switch; stand-by- 
off — receive switch. 


TUBE COMPLEMENT: 
RF 1U4 
Converter 1L6 
CW on-IF Amp. 1U4 
2d Det.— AVC —I1st audio 1U5 


OTHER SPECIFICATIONS: 


Antenna input: 50-300 ohms, unbalanced. 

Size: 12-5/16” wide x 9-11/16” high x 10” deep 
(overall). 

Finish: two-tone gray. 

Shipping weight: 16 Ibs. less batteries. 

Optional accessories: RDF-66 Loop, 220V. adaptor. 


Only $12.95* down 

Up to 20 months to pay at most 
Receiver Distributors. 

*Suggested Price: $129.95** 
RDF-66 Direction Finder Accessory 
available at additional cost 
Prices slightly higher 

west of Rockies and outside U.S.A 


Audio output 3V4 
Rectifier Selenium 


, INC., Malden 48, Mass. 
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How much do you really 
know about computers? 


Enough to understand them? To design, repair, operate or pro- 
gram them? Or just enough to know they are complicated? If you are 
serious about electronics you owe it to yourself to keep up to date and 
to do so you should begin now, with basic studies on all phases of com- 
puter operation. 


We have a complete study course in computer operation from math 
to electronics which begins with GENIAC the Electric Brain Construc- 
tion Kit. Over ten thousand GENIACS have been sold to schools, col- 
leges, industrial firms and people like yourself who like to have more 
than just a textbook; who need to see the elements of a computer in 
front of them. Firms like IBM, Remington Rand, Westinghouse Electric 
(and hundreds of others) buy our computer kits to train their em- 
ployees even though they make computing equipment themselves. Why?” 
Because our GENIACS are designed for teaching you, step by step, the 





Building a computer at home 
with his GENIAC Kit. 
Learn to build 


computers with GENIAC® 
at home! 


fundamental ideas of computer operation. 


Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering required . » no wiring 
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Boolean algebra, symbolic 
logic, automation, etc. So simple to construct that even a twelve-year-old can make a machine that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 


_ OVER 400 COMPONENTS AND PARTS. Circuits operate on one flashlight battery, and the use of 
ingeniously designed parts makes building circuits one of the most fascinating things you've ever 
done! You set up problems in a variety of fields—and get your answers quicker than you can set 
them up! Play games with the machine—nim, tic-tac-toe, etc.—and pit your brain against its logic! 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
actually see how computing and problem-solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 


YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Model GENIAC KIT contains: 
(1) a complete 200-page text, ‘‘Minds and Machines’’—a basic introduction to computers. (2) “How 
to Construct Electrical Brains at Home’’—a fully illustrated text book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) Wiring Diagram Manual. A 
special booklet with full scale diagrams that you can tear out and place on your work bench for easy 
assembly. (4) Beginners’ Manual. Starting from scratch, the manual adds extra experiments, 


thoroughly tested using GENIAC components to teach the basic symbols of electric circuits. (5) Over 
400 components and parts. 


So—mail the coupon for your GENIAC today! Your money back if not delighted! 


K-1 only $19.95 (add 80¢ W. of Miss.; $2.00 outside U.S.) 





Advanced Courses in Computer Operation 





DIGITAL COMPUTER 
COURSE 


ANALOG COMPUTER 
COURSE 


ELECTRONIC MEMORY 
COURSE 























Shows how to set up and 
build computers and ex- 


Lists sources of materials 
parts, theory and practical in- 
periment with pulses, gates, structions plus wiring dia- 
storage, add, subtract, mul- grams and schematics for add- 
tiply, design circuits. Man- ing, multiplying, integrating 
uals, wiring diagrams and and differentiating; gives prac- 
texts provide a complete tice in calculating scale fac- 


tors, choice of time scales, 
introduction to theory and w+ Merge 
electronics. Including 


ti machine equations and block 
Gomes 00. e- $28.00 Sole Texts: Course C-1...... $28.00 
ALL THREE COURSES TOGETHER $75.00, SAVING OF $9.00 


Course C-3....... ‘ 


OLIVER GARFIELD CO., Dept. PE-1078, 31 Broadway, New Haven, Conn. 


The course contains instructions for 
building relay memories, magnetic 
core memories and tube storage mem- 
ories, with detailed descriptions of 
methods of storing information and 
automatically giving instructions to 
electronic devices. Suitable for all 
levels—particularly designed for 
people who have some knowledge of 
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ELECTRICITY 


bee aaa 
ON REAL 


A.C. and D.C. Motors 
Generators 
Switchboards 
Controllers 
Appliances 
Electronic Units 


PELESIGN 


_COLOR-TV 
ON REAL 


Television 
Receivers 
Including Color TV 
AM and FM Radios 
Auto Radios 
Test Equipment 


/ These men are getting practical training in .. 


‘\ 


Train in Great Shops of 


COYNE 


in Chicago—Prepare for a better job and a real 
future in TOP OPPORTUNITY FIELDS. 
Train on real full-size equipment at COYNE 
where thousands of successful men have trained 
for nearly 60 years—largest, oldest, best equipped 
school of its kind—est. 1899. Trained instructors 
show you how, then do practical jobs yourself. 
= revious experience or advan education 
ed. Employment Service to Graduates. 

START NOW—PAY LATER— Liberal Finance and Pay- 
ment Plans. Part-time employment help for students. 
GET FREE BOOK—“‘Guideto Careersin ELECTRICITY 
-ELECTRONICS and TELEVISION-RADIO”—no 
obligation; no salesmen will call. Vets and Non-Vets 
get vital facts now. 

Coyne Electrical School 500 So. Paulina Street 
Chartered Not For Profit Chicago 12, Dep#. 77-711 


MAIL COUPON TODAY! 


COYNE ELECTRICAL SCHOOL 

500 S&S. Paulina St., Chicago 12, Ifl., Dept. 
Send BIG FREE book and details of your training offer 
by return mail. | am interested in: 

0 Electricity-Electronics () Television-Radio 






77-71H 


Name 
Address 
City 




















The future is YOURS in TELEVISION! 
A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in 
your own business! 











Coyne brings you MODERN-QUALITY Television Home Train- 
ing; training designed to meet Coyne standards at truly lowest cost 
kits." Not an 
old Radio Course with Television ‘‘tacked on.”” Here is MODERN 
TELEVISION TRAINING including Redio, UHF and Color TV. 
No Radio background or previous experience needed. Personal 
guidance by Coyne Staff. Practical Job Guides to show you how to 
do actual servicing jobs —make money early in course. Free Life- 


—you pay for training only—no costly “put 


time Employment Service to Graduates. 






8. W. COOKE, Jr, & 
had Pres dent 


ELecrTRiIcat 


SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 
500 S. Paulina Street, Chicage 12, Dept. 77-HT7 


October, 1957 


ing. . . the largest, oldest, best 





Coyne—the Institution behind this train- 


residential school of its kind. Founded 1599 


No obligation, no 

salesman will call. 

COYNE Television 
Home Training Division 

| 500 S. Paulina St., Chicago 12, Ill. 

| Dept. 77-HT7 


| Send Free Book and details on how I can get 
| Coyne Quality Television Home Training at 
| low cost and easy terms. 








| Name 
| Address 
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| City. 








State. 











The New ALTEC 





‘uartet 


344A 


20-watt power an plifie rand pre amplific ? 


Comparison 


Invites 





The new ALTEC “Quartet” (named for its 
unique 4 independent volume controls) is 
the only complete amplifier with all of the 
control features found in the best separate 
preamplifiers plus a full 20 watts of power. 
Compare these outstanding features of the 
“Quartet”: 

Six Inputs 3 lo-level for 1 net 
microphone 


phono pickup, 


and tape deck ...3 hi-level for tuner, 


tape reproducer, and spare 


Four major source Volume Controls — allow you to 
pre-set the level of any major program material and 
change from input to input or turn the power on 
and off without the necessity for re-adjustment. D.C. 
powered program indicator lights for 
hum-free operation. 


completely 


Guaranteed Performance Specifications: 20-22,000 
cps range, 20 watts (40 peak), 138'db gain, 32 db 


bass control range, 35 db treble tone control range. 


Four Position loudness ¢ tion control 
Continuously range bass and treble 
controls... Three Position independent rumble and 
scratch filters — all designed to give complete ‘flexi- 
bility to suit reproduction individual 
tastes and material 


mpensa 


Variable wide 


quality of 


Tape Recording Output — provided so material from 


uny input may be selected for recording 


Equalization 
European, LP, 
compensation. 


4 phono compensation curves: 
RIAA, and 78 rpm. 1 tape deck 


Quality Construction — an example of 
built into the “‘Quartet” professional” printed 
circuit. Unlike common printed circuits, all com- 


ponents are attached through riveced eyelets making 


the quality 


IS Its 


it possible to replace components without destroy- 
ing the circuit. 

Extraordinary sleek design: 

less cabinet—45%” H, 1334” W, 


Dimensions 


74” D; with cabinet—5!5j45” H, 1458” W, 8134,” D. 
Price: scubinert) $106 
Walnut, blond, or mahogany hardwood cabinet, $18 


Write for free catalogue 
ALTEC LANSING CORPORATION PIO 
1515 So. Manchester Ave 
Anaheim, Cali 

161 6th Avenue, 

New York, N.Y. 


‘eg ALTEC 


LANSING CORPORATION 
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(ON SALE OCTOBER 22) 


The principal feature of our November 
issue will be a comprehensive listing of short- 
wave broadcasting stations according to their 
major English language news broadcasts. 
This listing will enable stations from at least 
60 different foreign countries to be readily 
identified. 

In the how-to-do-it vein, the November is- 
sue features a _ transistorized short-wave 
receiver (as the result of many reader re- 
quests). You'll also find a construction article 
on a crystal calibrator (for the SWL) costing 
under $10, a homemade crossover network, 
special information on tape recording and 
splicing, and numerous other important 
articles. 


IN THIS MONTH'S 


RADIO & TV NEWS 


(OCTOBER) 


Electronics on the Hurricane Ship 
Medium Power Color Organ 
Tape Your Favorite Programs 
Choosing Your Crossovers 

A Two-Meter Amplifier 
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THE MOST EXCITING HIGH FIDELITY PERFORMANCES EVEx OFFERED 
TO NEW MEMBERS OF THE COLUMBIA (>) RECORD CLUB 





OF THESE SUPERB HIGH-FIDELITY 


12” COLUMBIA 


Y= You may have, FREE, ANY 3 of 
these best-selling 12” Columbia @ |; 
records. We make this unique offer to in- 
troduce you to the money-saving pro- 
gram of the Columbia @ Record Club... 
a program that selects for you each 
month the greatest works in every field 
of music — performed by the world’s 
finest artists, brilliantly reproduc€d on 
Columbia @ records. 
HOW THE CLUB OPERATES 

To enjoy the Club’s benefits—mail the 
coupon, indicating which one of the four 
Club Divisions -best suits your musical 
taste: Classical; Jazz;: Listening and 
Dancing; Broadway, Movies, Television 
and Musical Comedies. 

Each month you will receive free the 
Club Magazine which describes the cur- 
rent selections in all four Divisions. You 
may accept or reject the monthly selec- 
tion for your Division...or take records 
from the other Club Divisions .. . 
thereby assuring you the widest possible 


lp. RECORDS 
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FREE BONUS 
RECORDS GIVEN REGULARLY 
The three records sent to you now repre- 


sent an “advance” of the Club’s bonus 
system—given to you at once. After you 


TH have fulfilled your membership obliga- 





choice of recorded entertainment. Or 
you may tell us to send you NO record 
in any month. Your only obligation is to 
purchase four selections from the more 
than 100 that will be offered during 
the next 12 months. The records you 
want are mailed and billed to you at 
only $3.98 (original cast Musical Shows 
somewhat higher), plus a small mailing 
charge. 


tion by purchasing four records, you will 
receive an additional free Bonus record 
of your choice for every two additional 
Club selections you accept. Bonus rec- 
ords are superb 12” Columbia @ records 
—the very best of the world-famous Co- 
— @® catalog—just like those shown 
ere. 

Indicate on the coupon which three 
records you want free, and the Division 
you prefer. Then mail the coupon at 
once. You must be delighted with mem- 
bership or you may cancel it by return- 
ing the free records within 10 days. 


COLUMBIA &@ RECORD CLUB terre Haute, indiana 





oo me es ae me os me of FREE—ANY 3— VALUE UP TO $12.94 — MAIL ENTIRE COUPON wis 2l=s 


be gy 
ERRE HA 


coe CLUB, Dept. 305 
NDIANA 


CIRCLE THE NUMBERS OF THE 


3 RECORDS YOU WANT 





“Presse send 4. as my FREE gift the 3 records indicated here: 
(Select the records you want by circling 3 numbers in the list at 
the right) ...and enroll me in the following Division of the Club. 
(check one box only) 
0 Classical 0 Listening and Dancing CO Jazz 
0 Broadway, Movies, Television and Musical Comedies 


Each month you will send me the Columbia @ Record Club Mag- 
azine which describes the records offered in all four Club Divi- 
sions. I have the privilege of accepting the monthly selection in 
the Division checked above, or any other selection described, or 
none at all. My only obligation is to purchase four records in the 
next 12 months at the reguler list price plus a small mailing 
charge. After accepting four records, I will receive a free Bonus 
record for every two additional records I purchase. If not de- 
lighted with membership, I may cancel within 10 deys by re- 
turning all records. 


A nocccanccccccascccese Secccnececcoocosooscceces Srececcesocssewoodsececes 


ty 
CANADA: a slightly higher. —~ ny 11-13 Soho St., Toronto 2B 
If you wish to have t membership credited to an established 
Columbia Records dealer, authorized to accept subscriptions, 
please fill in the following information: 


October, 1957 





1. Beethoven: 
‘*Moonlight’’ Sonata; 
“‘Pathétique’’ Sonata; 
“‘Appassionata’’ Sonata 

Rudolf Serkin, piano. 


2. The Voice 

Frank Sinatra in 12 
songs that first made 
him famous — Lover, 
Fools Rush In, etc. 


3. King of Swing; Vol. ! 
Benny Goodman and 
Original Orch., Trio, 
Quartet. Ridin’ High, 
Moonglow—9 more. 


4. My Fair Lady 
Original Broadway 
Cast recording with 
Rex Harrison and Julie 
Andrews. The com- 
plete score 7 | 
The Rain in Spain, 
Could Have Danced All 
Night—14 more. 


5. The Great Melodies 
of Tchaikovsky 
Philadelphia Orch.. 
Ormandy, conductor. 8 
memorable selections. 


6. Moonlight Becomes You 
Here’s mood music in 
Hi-Fi — Paul Weston 
and his Music from 
Hollywood. 12 songs. 


7. Ellington Uptown 
Duke Ellington and 
Orchestra perform 
Skin Deep, The Mooche, 
Perdido—2 more. 


. Levant Plays Gershwin 
; works—Rhapsody In 
Blue; Concerto in F; 
An American in Paris. 


9. Day By Day 

Doris Day sings 12 
popular songs—includ- 
ing The Song Is You, 
Autumn Leaves, etc. 


10. Rimsky-Korsakov: 
heherazade 
Philadelphia Orch., 
Ormandy, conductor. A 
superb performance of 

this exotic score. 


t1. Music of Jerome Kern 


, Andre Kostelanetz and 


his Orchestra play 20 
Kern favorites. 


12. Concert by the Sea 
Srre® Garner in an 


jazz perf 
ance at Carmel, Calif. 
Teach Me Tonight, 
Where or When, I'll 
ember April - 8 
PA-1 


Rem 
more. 
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Go modern. Build this transistorized mobile 
power supply using popular CBS 2N256. Compact 
combined inverter, rectifier and filter operates from 
automobile battery. Delivers up to 50 watts d-c 


output ... for example, 250 volts at 200 ma. Re- | 


places troublesome vibrator pack or dynamotor. 
Has no moving parts and offers efficiencies up to 
85%. Inverter output is square-wave ... 0.1 mfd 
filters it. This easy-to-build supply is ideal for mo- 
bile . . . transmitter, receiver, sound system, etc. 

CBS 2N255 (6-volt) and 2N256 (12-volt) power 
transistors are useful in many other economical 
amplifiers ... fixed or mobile. Write for CBS Power 
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By JOHN T.FRYE 


The Cat Gets a Treatment 





ARL AND JERRY were sitting on the 

back step of Jerry’s house enjoying the 
warm October evening. Idly they watched 
the cat, Eight-To-Go—so named because 
they figured he had already expended one 
of his nine lives in the adventure during 
which they found him—crossing the back 
lawn with a rather strange gait. Suddenly 
Carl’s dog, Bosco, exploded from where he 
had been hiding behind a pile of leaves and 
tore up the sod in pursuit of the cat. 

The latter immediately made for a near- 
by tree and managed to clamber up its 
trunk out of reach of Bosco, but he suc- 
ceeded only because the dog suddenly re- 
alized that his pursuit was doing too well 
and braked furiously. Bosco still remem- 
bered painfully the time he had managed 
to catch the huge cat with the blazing yel- 
| low eyes and the long sharp claws. The dog 
had learned once and for always that chas- 
ing cats is great fun but catching them is 
something else. 

“Hey, Jer, that was pretty close,” Carl 
observed. “Something’s wrong with Eight- 
To-Go’s acceleration. I thought he was 
limping before Bosco took after him. Look 
at him holding up that right front paw.” 

“Let’s get him down and see what’s 
wrong,” Jerry suggested. 

After Bosco had been shut in the base- 
ment, the boys had no trouble coaxing the 
cat down from the low limb. Gently they 
examined the foot that obviously was pain- 
ful. 

“I can’t see a thing wrong,” Jerry mut- 
tered. “There aren’t any cuts, and the foot 
doesn’t seem to be swollen.” 

“T’ll bet it’s a kind of neuralgia,” Carl 
suggested. “The grass gets pretty cold 
these nippy fall nights, and Eight-To-Go is 
not one to stay home at night because of 
the weather.” 

“Well, there’s not much we can do about 
that,” Jerry said as he ran a gentle hand 
over the purring body of the great cat. 
| “And why can’t we?” Carl demanded. 
| “Remember the article on diathermy that 
| appeared back in the July, 1957, issue of 
| POPULAR ELECTRONICS? It seems to me 
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Carl & Jerry (Continued from page 8) 


that’s just what the doctor would order for 
Eight-To-Go.” 

“And where would we get a diathermy 
machine?” Jerry wanted to know. 

“That transmitter of mine will make as 
good a diathermy machine as anyone could 
want,” Carl boasted. ‘In fact, several hams 
have told me that it sounds like a diather- 
my machine anyway. It’s 11-meter band 
output will allow us to get right on 27.12 ~- 
mce., which is one of the two frequencies 
used for this sort of thing. Four-hundred- q 
watt output is supposed to be about right 
for treating deep-seated ailments in human 











> beings; so I think the hundred watts my 

= ether-buster puts out will be plenty ade- ( 
quate for treating a cat.” 

aaa | “I don’t know,” Jerry said slowly. “I Cc 


wouldn’t want to do ar: ihing to hurt 

Eight-Ta-Go.” 
“So who’s going to hurt him? Right in 
| the story it says that when d’Arsonval gave 

himself the very first diathermy treatment 
ail he felt was ‘a pleasant, relaxing warmth 
deep inside his body.’ ”’ 

“What kind of applicator electrodes 
could we use?” 

“T was just thinking about that. We can 
run the pi-network output of the trans- 
mitter into my antenna tuner, loading into 
a hundred-watt lamp in series with a small 
coil. We’ll slip the coil over the cat’s paw. 
That way the current going through the 
lamp will induce high-frequency currents 
into the ailing foot. I know capacitor-type 
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. . « Eight-To-Go made for a nearby tree and man- 
aged to clamber up its trunk out of reach of Bosco. 
| “Hey, Jer, that was pretty close," Carl observed... 
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Carl & Jerry (Continued from page 10) 


electrodes are supposed to be better at the 
27.12-me. frequency, while the inductor or 
cable type are used at 13.56 mc., but I don’t 
think we could keep the capacitor type in 
place on Eight-To-Go.” 

“IT have a sort of uneasy feeling about 
this whole business,” Jerry said; “but I 
can’t resist the temptation to give it a try. 
So, Dr. Anderson, if you will wheel the pa- 
tient into the operating room, we will start 
treatment.” 

“I’m right with you, Dr. Bishop,” Carl 
said, gathering Eight-To-Go up under one 
arm. 


T DID NOT TAKE the boys long to set 

up the apparatus. The lamp and small 
coil of insulated wire, connected in series, 
were tapped across a portion of the antenna 
tuner coil while a standing-wave ratio 
meter was inserted in the coax line running 
from the transmitter to the tuner. The 
transmitter was turned on with the final 
grid drive adjusted so that only a couple of 
watts were obtained for actuating the 
meter. Coil taps were adjusted and the two 
variable capacitors set to obtain an indi- 
cated SWR ratio of 1 tol. This was done to 
assure that the transmitter would be work- 


ing into a proper load and so would suffer 
no damage. To simulate the presence of the 
cat’s paw, Carl inserted his finger into the 
small coil while these adjustments were 
being made. 

The SWR bridge was removed from the 
line, the grid drive increased, and the out- 
put adjustments set so that the 100-watt 
bulb glowed at normal brilliance. 

“Put your finger into the coil now for a 
second or so and see if it begins to feel 
warm,” Jerry suggested. ‘Don’t leave it in 
there long, though. I still don’t feel right 
about messing around with this sort of 
thing. Diathermy is something that should 
only be used by a skilled and licensed tech- 
nician—even on a cat. I’m pretty sure that 
prolonged overexposure to diathermy cur- 
rents could result in permanent tissue dam- 
age.” 

“If you’re that sure, maybe you’d better 
put your finger in the coil,” Carl suggested. 

“Sorry, but we can’t change fingers now,” 
Jerry, said hastily. “It was your finger we 
used to set up the apparatus, you know; 
and to substitute another finger now would 
upset everything. No two fingers are alike 
—different bone structure, different blood 
chemistry, different basal metabolism, and 
all that sort of thing you know. As you 
always say, I’m half blubber; so put your 
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Carl & Jerry (Continued from page 12) 
long, lean, bony, muscular finger in the 
coil and let’s see if our gadget is working.” 
_ { rT EFAS Without further argument, Carl obeyed. 
As he inserted the tip of his index finger 
into the small coil of insulated wire, the 
for getting even more use fiom your lamp in series with it brightened noticeably. 
“Tt’s working, all right,” Carl announced, — 
removing his finger and placing it against 
(Wollor. SOLDERING GUN his cheek. “Almost right away I could feel 
my finger warming up.” 
“Good! Then I guess we’re ready for the 
Here are some time-saving applications: treatment. You hold Eight-To-Go’s foot in 
CIRCUIT AND COMPONENT DEFECT that little coil, and I'll operate the trans- 
i ANALYSIS. Energized tip of Weller mitter. I'll just cover the lamp bulb with 
Gun Is substituted for signal generator to find this cloth so it won’t startle the cat when 
defective components in both audio amplifier the transmitter comes on.” 
section and picture circuit. Quickly uncovers Carl cuddled Eight-To-Go in his lap and 
thermal intermittance trouble. | gently slipped the small coil over the sore 
paw. The cat was very relaxed and coop- 
| erative. He seemed to know that the boys 
| were trying to help him. 
“All set! Flip it on,” Carl told Jerry. 
Jerry threw the plate switch of the trans- 
mitter, and the lamp glowed faintly through 
the dark cloth. For a scant four or five 
seconds nothing else happened—Eight-To- 
| Go kept right on purring contentedly in 
| Carl’s lap. 
NEW SOLDER FOR CATHODE TUBE | HEN ABRUPTLY everything changed. 
BASE PIN. Defectively soldered (or | The cat let out a squall of pain and ex- 
loose) base pin is re-sweated to remove | ploded into action. In a blur of motion, it 
imperfections. New solder is then applied to | flipped over on its feet and climbed with 
establish uninterrupted contact. Weller Gun biting claws up the front of Carl’s jacket 
is ideal for this type of repair. and across the side of his averted face, 
knocking off his horn-rimmed glasses on 
the way. From the top of the boy’s head, 
the animal leaped onto a wardrobe where L 
it perched with its back arched and its tail Yi 
—swollen to the size of a child’s baseball 
bat—whipping angrily back and forth. 
“Whew!” Jerry exclaimed, snapping off % 
the transmitter. “If Eight-To-Go was feel- st 
ing a ‘pleasant relaxing warmth deep in- a 
Te 
SOLDERING KIT MODEL 8100K sc 
Complete kit for the price of the gun alone! Latest _ 
type Weller Gun—Model 8100, over! 00 watts, with Ce 
triggermatic heat con- st 
trol. 2 prefocused spot- 
lights. Reaches through - 
small openings into dark : 
places. Kit includes Wire 
Soldering Brush, wire- 
twisting Soldering Aid, 
Kester Solder. Top value 
at $7.95 list. 
SEE THE FULL LINE OF PROFESSIONAL MODEL WELLER 
GUNS AT YOUR ELECTRONIC PARTS DISTRIBUTOR 
(Valles ELECTRIC CORP. “EASTON, PA. . . » Carl cuddled Eight-To-Go in his lap and gently 
601 Stone's Crossing Road | slipped the small coil over the sore paw. The cat 
seemd to know the boys were trying to help him... 
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follower outputs, monaural tuning of AM or FM is possible 
Arkay ‘Miracle Ear’’ sensitivity on FM gives 4 mv. for 20 db. 
quieting: Bandwidth 200 KC, 6 db. down: freq. resp. + .5db. 
20 to 20,000 cycles: Hum level—65 db.: AFC: adj. cathode 
follower output: 75 microsecond de-emphasis network. 
Arkay ‘Miracle Ear’ sensitivity on AM gives 3mv. for 20 db. 
quieting: Bandwidth — 8 KC: freq. resp. 20-8,000 cycles 
adj. cathode follower output. 


Kit $47.95 
Wired $69.95 \ 
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$P-6—Dual channel, preamp with cathode 
follower outputs. Can be used with tape 
deck, mag. phono, tuner, or aus. equip- 
ment, The construction of the SP-6 allows 
for use as a conventional pre-amp. Fea- 
tures include 6 position func. switch. Sim- 
vitaneous.volume control: Loudness control 
Bass control + 16 db. @ 60 cps: Treble 
control = 16 db. @ 10,000 cycles. 3 
position Hi-filter and lLo-filter: Freq. res 
ponse-= .5 db. 20 to 40,000 cps. Sen 
sitivity—tape, 4 my. for .5 volt output— 
phono, 6 mv. for .5 volt output—tuner 
and aux. .3 volt for .5 volt output: DC 
fil.: Built-in power supply: 


Kit $34.95 


Get the new, big catalogue and specifications 
of the remarkable ARKAY radio, Hi-Fi and TV 
dine — Now at your local dealer! 


120 CEDAR STREET N. Y 





Carl & Jerry (Continued from page 14) 


side his body,’ he’s got a mighty funny way 
of showing it. Boy, did he ever scratch you! 
You look like you’ve been playing peek-a- 
boo around a thorn tree.” 

“It’s mighty, mighty odd that when any- 
one gets hurt in any of our experiments it 
always just happens to be me,” Carl ob- 
served bitterly as he picked up his glasses, 
which fortunately were not broken, and 
went to inspect the damage in the mirror 
of his dresser. 

“Well,” he remarked, looking at the blood 
trickling from the scratches on his face, “at 
least we must have effected a temporary 
cure, for old Eight-To-Go was certainly 
hitting on all fours when he went up over 
the side of my head. I’ve got the wounds 
to show that all four feet were giving him 
traction.” 

“I’m afraid the cure was only tempo- 
rary,” Jerry said sadly. ‘‘Look at him.” 

Carl turned around to stare at the cat 
still perched on top of the wardrobe. The 
animal was standing on three feet, nervous- 
ly shaking the sore paw the boys had at- 
tempted to treat. 

“T just don’t understand it,” Jerry mused. 
“The cat couldn’t possibly have been 
shocked or have received an r.f. burn from 
that setup. Neither can I believe that the 
diathermy currents themselves could have 
produced any sensation of pain—at least 
not so quickly.” 

“I don’t know a thing about that,” Carl 
muttered as he gingerly applied Mercuro- 
chrome to the scratches on his face, “but 
you're going to have a hard time convincing 





. In a blur of motion, the cat flipped over on its 
feet and climbed with biting claws up the front of 
Carl's jacket and across the side of his face... 
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Want To 


| Dowble 
Your Pay 


License *\) Get into Radio- 
Exams — i TV-Electronics 

















FIND OUT what the FCC license means 


Your FCC license is recognized by employers as proof of your technical 
ability. 


| FIND OUT how the FCC license helps you get a 


better job or increase your pay on your present job 














When Jim enrolled, he was a tempo- “Il am pleased to inform you that I 

rary employee of the City of Tacoma, recently secured a position as Test En- 

Washington. He was helping wire gineer with Melpar, Inc. (Subsidiary Glad You Oid 

and install an interoffice phone sys- of Westinghouse). A substantial salary 

tem. In the space of 14 months, he increase was involved. My Cleveland 

completed the Master Course and re- Institute training played a major role 

ceived his first class license. He is in qualifying me for this position." 

now installing and maintaining mobile Boyd Daugherty, 105 Goodwin Ct., ) 
and microwave equipment. Apt. C., Palls Church, Va. ‘YS 

James S. Glen, J 


vf, 
2920 Knob Hill Rd., Tacoma, Wash. 
Accredited by the National Home Study Council 


Wy rFinp OUT how to get your Cleveland Institute of Radio Electronics 


FCC license in a minimum of time Desk PE-31_ _ 4900 Euclid Bldg. Cleveland 3, Ohio 


License Time BD please send Free Booklets prepared to help me get 








eg yohasen, Gobe “" Okla. a a » —_ J ahead in Electronics. I have had training or ex- i 
rentice Harrison, Lewes, Delaware s ass weeks ; : ‘es as indicated below: 

Herbert W. Clay, Phoenix, Ariz. 2nd Class 22 weeks a in Biectronics as indicated below | 
Thomas J. Bingham, Finley, N. Dak. 2nd Class 9% weeks »() Military (] Broadcasting 1 





(1) Radio-TV Servicing CL] Home Experimenting g 


@ Fino OUT how we guarantee O Manufacturing O Telephone Company i 


your FCC license (J Amateur Radio at - == —yJ 


WE GUARANTEE fo train and coach you at home until i 
you pass the all-important FCC examination . . . If you Jin what kind of work In what branch of J 
fail to pass after completing our course we will continue 
your training without additional cost until you successfully : ; 
obtain your commercial license. ;———- interested ? —J 





gare you now engaged? Electronics are you t 





how employers make job fs - ee 
a FIND OUT offers like this to our 5 
graduates every month , Name—__ oe 


WEST COAST MANUFACTURER: "We are currently in 

need of men with electronics training or experience in § Address - — 
radar maintenance. We would appreciate your referral 

of interested persons to us." E city : Zone State 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS § Special Tuition Retes te Members of Armed Forees | 


| 
Desk PE-31, 4900 Euclid Bidg., Cleveland 3, Ohio LLL LLL al 
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Carl & Jerry (Continued from page 16) 


me that Eight-To-Go was registering pure 
ecstasy when he did this to me.” 


ET’S get him down and take another 
look at his paw,” Jerry suggested. 

“Oh, by all means ‘let’s!’’’ Carl said bit- 
terly. “Go right ahead if you want to. Per- 
sonally, I’ve had just about all the contact 
with that animated buzz-saw that I want 
for one day.” 

It took a little doing, but Jerry was able 
to coax the cat down from his perch. He 
took a good close look at the sore foot un- 
der Carl’s bright desk lamp. 

“Carl, you got a good pair of tweezers?” 
Jerry suddenly asked. 

“Yeah, here’s a pair, but what do you 
want with them?” 

“Look closely right in the center of this 
little white spot on the pad of the cat’s 
foot,” Jerry suggested. “See that little 
black thing sticking out of it? I'll bet that’s 
been the whole trouble. I’m going to try 
and pull it out.” 

“There it is!” he announced a moment 
later, holding the object in the tweezers 
under the lamp. “It’s a very thin, long 
sliver of steel or iron. No wonder the poor 
animal’s foot hurt.” 

“IT can see why it would hurt when he 





tried to walk on it,” Carl remarked, “but 
I don’t see why it hurt all at once when 
we were trying to give the foot a diathermy 
treatment.” 

“If you want to place that little sliver 
on your finger and hold it inside the little 
coil with the transmitter running, I think 
I can show you,” Jerry offered. 


ARL gave his chum a long, hard, sus- 
spicious look and then placed the tiny 

bit of metal on the top of his outstretched 
finger and inserted it in the coil. Jerry 
turned on the transmitter. In just a matter 
of seconds Carl felt a slight stinging, burn- 
ing sensation where the metal splinter was 
touching his skin. Hastily he jerked his 
finger back. 

“I think I get it now,” he said slowly. 
“Those high-frequency r.f. currents passing 
through the metal splinter heated it quickly 
to a high temperature. We were actually 
giving fhat poor cat an electronic hot-foot.” 

“That’s the story,” Jerry said, as he ap- 
plied a'drop of Mercurochrome to the spot 
from which the steel splinter had been re- 
moved. “Shall we call the operation a suc- 
cess?” 

“And why not? Even doctors can make 
a wrong preliminary diagnosis. The patient 
was finally cured, and that’s the important 
thing!” —30- 
















ASSEMBLE YOUR OWN 


WALKIE-TALKIE RADIOPHONES 


$6.98 


Specifications: Tunes 144-148 mc. I to 5 mile range (depending on 
terrain) with 18 inch antenna and much more with directional beam 
antenna. Variable frequency transceiver circuit. High level ampli- 
tude modulation. Silver plated tank circuit and many other ex- 
clusive features assure maximum efficiency and long battery life. 
Fully portable — no external connections ever needed. Meets FCC 
requirements for general class amateur license. No minimum age 
requirement. 

The following components are all you need fo assemble a 
complete walkie-talkie as illustrated: 


Factory wired and tested transceiver chassis ube with VHF 


dual tube sie cininiti 
High output SS NNR RC cE O6= $1.49 
Miniature mike transformer ESE -.$ .98 
Powerful alnico magnet headphone $1.25 


Strong 16 gauge aluminum case (7"x5"'x3") with all holes 
punched, battery compartment, battery switch plus all hardware 

and fittings including 18" antenna ....$3 
Case finished in gray hammertone if desired - iain 





Both models use standard batteries available at your local radio 
store. All components guaranteed for one year against defects 
in manufacture. 
HOW TO ORDER DIRECT FROM FACTORY: 

Check each item desired and add 5%, 

of total for postage and insurance. 
Orders not paid in full will be sent C.O.D. for the balance due. 
All C.O.D. orders must include $2.00 deposit. 


MAIL TO: + 


All orders immediately acknowledged. 





for as little as 


$14.98 


plus accessories 





Specifications: Tunes 50 to 54 mc. 1 to 5 mile range (depending 
on terrain) with 24" antenna and much more with directional beam 
antenna. Crystal controlled transmitter and variable frequency 
receiver with R.F. stage. Silver plated coils, highest quality com- 
nents and exclusive design assure maximum efficiency and long 
— life. Fully portable — no external connections ever needed 
Meets FCC requirements for technician and general class amateur 
license as well as civil defense and other special services. Available 
also on neighboring frequencies at slight extra cost. 
The following components are all you need to assemble a 
complete walkie-talkie as illustrated: 


Soom a and tested transmitter-receiver chassis complete 
s 





AES ES EE, SPT $14.98 
Very active quartz transmitting crystal ground to 01%, of 
ur desired wency and sap manag = Be me $ 3.98 
estern Electric tion type handset with 
push-to-talk switch and standard cord : inl 





Coiled spring cord if desired 
Handset input transformer 
Handset output transformer $ 
Strong 16 gauge aluminum case (8' "x5""x3" ‘) with all holes 
a battery compartment, battery switch, telephone 

ndset cradle plus all hardware and fittings including 24 24" 
antenna and loading coil . oa 
Case finished in gray hammertone if desired __. 
Adjustable shoulder strap (not shown) if desired . 


SPRINGFIELD ENTERPRISES 
Manufacturing division 
Box 54-E Springfield Gardens 13, N. Y. 
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nk New Ultra-Sonax and Super Sonax Very High 
Frequency Drivers, Diffraction Horns and 
iS- ° . 
ny Revolutionary E-V Sonophase Throat Design 
ed . 
ry No other manufacturer gives you very 
er high frequency drivers combining all the 
n- customer benefits of these unique new 
as Electro-Voice models. Today’s folded 
‘is horn and phase loaded speaker systems 
with their low first-octave response re- 
y. quire flat, extended high range response 
beyond the very limit of audibility if 
, essential musical balance is to be 
» achieved. These very high frequency 
- drivers, employing the time-tested dif- 
ot fraction principle and the new Avedon 
2 Sonophase throat design, overcome 
C= range and sensitivity limitations, func- 
tion without distortion at the highest 
ce ranges. 
it 
it 




















a Specifications T35 T3558 T3850 
Fréquency Response: +2 db 2 ke—19 ke £2 dd 2 ke—18 ke +2 db 2 ke—2lke 
RETMA Sensitivity 
: F s Ratify 57 db S4 db 60 db 
és Magnet Weight> 7 oz. 4 02. 1, 
= N eea’(/// : . a 13,500 9,000 20,000 
4 Horn: 5% In. long x 2 in. wide 7% in. tong x Pein. wid 
: Stew : Pot Diameter: 2% in. maximum 3% ia, maximum 
Depth 3% in. overall 3 in. overall 4% in. overall 
Shipping Weight: 3 Ibs. 3% Ibs. 9% Ibs. 
Net Price: $35.00 $22.00 $60.00 
} 
’ 
The Avedon Sonophase Throat Design All three models —T35, 
T35B and T350—have 
The unique throat design illustrated here overcomes a problem common in 180° dispersion pat- 
| conventional high frequency drivers. This is diaphragm deformation at terns, program capaci- 
high frequencies, occuring at frequencies above 5 kilocycles. Piston action ties of 50 watts, peak 
is destroyed, the phase is shifted and the result is destructive interference. 100 watts, voice coils 
. : 6. : one inch in diameter and 
These Electro-Voice UHF drivers solve the diaphragm deformation problem ‘ 

. . : 16 ohms impedance. 
with a longer sound path from the center of the diaphragm. This restores Chart shows other 
proper phase relationship. This is important above 12 kilocycles, where characteristics of each 
sound must be taken from the center of the diaphragm and from the outer model. 


edge simultaneously. The diagram shows E-V’s Sonophase construction. 
TODAY write for 


Cede | 


ELECTRO-VOICE, INC. + BUCHANAN, MICHIGAN 
= Export: 13 East 40th Street, New York 16, U.S.A Cables: ARLAB 


cs October, 1957 19 

















REK-0-KUT Rondine Turntable 





Custom-crafted motors feature wear-resistant 
bearings, electronically-balanced rotors. 


Special neoprene tire on idler wheel provides 
rumble-free traction and durability. 


Motor pulley machined with motor in operation 
—éinsures permanently smooth power trans- 
mission. 


Self-lubricating Spiral-Grooved turntable shaft, 
exclusive with Rek-O-Kut, provides oil-cush- 
ioned spin on chrome-steel ball bearing. 


Write for Catalog and FREE STROBE DISC 


REK-O-KUT HIGH-FIDELITY TURNTABLES -TURNTABLE ARMS 
Dept. PE 38-19 108th ST., CORONA 68. N.Y 
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FROM OUR READERS 





Some Mixed Results 
*T built a VHF Ear (July issue) with some 
variations. I poured an old Zenith hearing-aid 
amplifier into the bottom half of a telescoping 
plastic cigaret case, and built a one-transistor ver- 
sion of the “Ear” into the top half of the case. 
With this arrangement in my pocket, I monitored 
all the take-offs and landings from Springfield, 
Mass., to St. John’s, Newfoundland, including one 
GCA landing. Inasmuch as I was feeding the am- 
plifier through its 1.6-mc. input, I used the 
hearing-aid 22'4-volt positive battery, instead of 
1.5 volts on the transistor. 
C. F. ANDREWS 
West Springfield, Mass. 


® TI carefully assembled the VHF Ear and took off 
for the Jocal commercial airport. About 150 feet 
from the tower, I put the phone in my ear and 
tried tuning in what I thought would be a lot of 
chatter from this busy tower. All I got was a 
“beep” every few seconds. I was trying to get 
voice signals. 

The “beep” gradually faded away and then I 
got absolutely nothing, although I rotated the ca- 
pacitor slowly, straining for any sound. Just as I 
was ready to chuck the whole thing, clear as a bell 
came: “Army 214, the time is 0941 and one quar- 
ter, over.” I spent another 15 minutes vainly try- 
ing to pick up other messages, with no luck. 

James M. Bates 
Windsor Locks, Conn. 


Here we have two versions of the same story. 
Maybe, Jim, the field wasn’t that busy. 


A Woman Speaks 

"In answer to the writer who inquired about 
women readers (August issue), may I please point 
out that I am most certainly not the lone member 
of the opposite sex to read this magazine. There 
must be other women hams who enjoy reading 

electronics articles that are not too difficult. 
Marcaret LE Fevre, K2BSH 
Pavilion, N. Y. 


Thanks, Margaret. Any more of you out there? 


Build An Oscilloscope 


* How about giving plans for the construction of 
a practical oscilloscope using the cathode-ray tube 
and as many parts as possible from a junked small- 
screen TV set? 
Loran McKINLEY 
Hamilton, Ontario 


We feel it would be extremely unwise, Loran. 
For instance, how would you vary the sweep fre- 
quency in the cathode-ray tube? Also, the TV set 
employs extremely high voltages which are not for 
just playing around. We recommend a kit. 


Club News 


*® Could I enlist your aid in forming a club de- 
voted to the study of all types of scopes and 
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Prepare for a Good Paying Job —Or Your Own Business 
SLL “| Will Train You at Home in ) 


RADIO-TELEVISION 


on Liberal No Obligation Plan!” 


New Equipment! New Lessons! siete 


Course! The true facts are yours in my 
big new catalog . . . YOURS FREE... 
JUST MAIL COUPON! 














| I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio-Television service field. Train without 


signing a binding contract . . . without obli- 
gating yourself to pay any regular monthly Frank L. Sprayberry 
amounts. You train entirely at home in spare Educational Director 


hours . .. you train as fast or as slowly as 

you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio-Training avail- 
able today .. . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE. 


Train the Prectical Way—with Actual Radio-Television Equipment 


My students do betrer because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment . . . all yours co keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Mulci-Tester, plus other rest units. You will have a complete set 
of Radio-TV test equipment co start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians 











See for Yourself ...Make Your Own Decision 
NEWEST i 

DEVELOPMENTS -«» Mai Coupon Today! 
Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read 
Television, FM, the facts . . . to see that I actually illustrate every item 
oe I include in my training. With the facts in your hands, 
itty 4 Hig you will be able to decide. No salesman will call on you. 
Romy Sean Th laces you und bl Mail 
ond transistors. e coupon places you under no obligation. Mail ic now, 
today, and get ready for your place in Radio-Televisioa. 





SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Ave., Dept. 105-T, Chicago 26, Illinois 
Mail This Coupon For Free Facts and Sample Lesson 


en| SPRAYBERRY ACADEMY OF RADIO-TELEVISION 
1512 Jarvis Ave., Dept. 105-T, Chicago 26, Iliinols 
Please rush all information on your ALL-NEW Rodio-Tele- 
vision Training Pian. | understand this does net obligate me 
and that no solesmon will call upon me. include New Cato- 
fog and Sample Lesson FREE. 





Noms. Age___ 





Addca 





. City Zone. State 
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“for EASY LISTENING? 


NOW YOU CAN HAVE EASY 
LISTENING at a LOW COST 


Easy listening — velvet smooth 
response over the entire audio 
range—that’s what you get in 
a new Utah Unidrive Coaxial 
High Fidelity Reproducer. 
Engineered for exceptionally 
fine frequency extension of both 
the bass and extremely high 
registers—a Unidrive will give 
you unsurpassed tonal quality 
—with minimum distortion—a 
velvet smoothness that is a rev- 
elation and a real pleasure to 
hear. 

The Utah Unidrives are unique 
in design and assembly tech- 
nique. A single, high efficiency 
magnet drives. two perfectly 
matched and balanced high and 
low frequency cones with 
mechanical crossover, to achieve 
an efficiency heretofore unat- 
tainable in conventional designs. 
A newly developed skiver roll 
cone treatment immeasurably 
increases speaker lifetime. 








See and heor the new Utah Uni- 
drives at your dealers today. Avail- 
= able in six models and five sizes— 
6 X 9", two 8”, two 12” and 15”. 


Starting at the unbelievably low 
price of only $15.95. 








RADIO PRODUCTS 


CORPORATION 


HUNTINGTON, INDIANA 





Expt. Dept. Fidevox International, Chi., Il. 
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Letters (Continued from page 20) 


various signal generators? I don’t believe there 
is any such group in the Los Angeles area. 
JULIAN KooMER 


136 N. Mariposa Ave. 
Los Angeles, Calif. 


Anyone in the Los Angeles area interested? Con- 
tact reader Koomer. 


A Knock... 
® Referring to the “Tip and Technique” (August 
issue) on kerosene for plastic meter faces, I feel 
this is definitely unsafe. Kerosene, though not a 
solvent for many plastics, will cause molded poly- 
styrene to reveal its residual stresses by cracking 
and crazing. This action is sometimes immediate 
and sometimes requires a few hours, depending on 
the amount of “locked-in” stress and the grade of 
kerosene or similar hydrocarbons. 
Ropert NIELSEN 
Los Angeles, Calif. 


Thanks, Bob, and a tip of the hat to you. 


... and Some Boosts 
® As a charter subscriber, I feel indebted to you 
for a great deal of knowledge I have acquired. I 





am just -n old electrician but have completed 12 

kits. The photograph above is a picture of my 
corner, 

Joun L. LowrrMore 

Vacaville; Calif. 


Glad to hear from an old hand like you, John. 
The youngsters like us, too, as you can see below. 


t 
"TI finally got around to, building the electronic 
electroscope (April issue). It works wonderfully, 
and with a few changes and maybe a few more 
parts it could be used as a helpful test instrument 
in the workshop. I am just 16 years old and like 
your magazine very much. I think Carl and Jerry 
are wonderful. Keep up the low-cost projects for 
people like myself who have a thin pocketbook. 
Davin PEACOCK 
Winona, Miss. 


Thanks, Dave. It brings a flush of pleasure to 
our faces to hear from youngsters like you. 


® T just want to say what a swell magazine I think 
you have. I’m taking a correspondence course in 
radio and TV, so am a newcomer in the field. I 
have been re-reading “How to Use Ohm’s Law” 
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YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 


Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 


Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 


A Valuable Professional Multitester 





ws 











YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 











1. TELEVISION, INCLUDING COLOR TV 
2. RADIO, FM AND AM 
3. INDUSTRIAL ELECT? ONICS 








4. SCUND RECORDING AND Hi FIDELITY 





5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 

7. RADAR AND MICRO WAVES 

8. COMMUNICATIONS 














YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — many other materials and services 
You can build a secure future for yourself if you get into Elec- — consultation privilege with our 
tronics NOW! Today's shortage of trained technicians creates 





qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 


tremendous opportunities. National Schools Shop-Method trained YOU NEED for outstanding success 


technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 


icing and Repair, and many other branches. 


Let National Schools, a Resident course. You can handle sales, servic- 
Technical School for over 50 years ing, manufacturing, or make good 
train you for today’s unlimited op- money in your own business. SEND 


portunities in electronics! Our Shop FOR FACTS TODAY! 
Method trains you to be a MASTER- 


in Electronics, 
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TECHNICIAN, Completely up to 
date, develo by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 


EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 


YOU GET EVERYTHING YOU NEED — 
Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 


Here you work ¥ 
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FCC License without taking a special the valuable equipment shown above 





APPROVED FOR G.1. TRAINING 


NATIONAL SCHOOLS 


4000 S$. FIGUEROA ST., LOS ANGELES 37, CALIF. 


October, 1957 
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TECHNICAL TRADE TRAINING SINCE 19 
LOS ANGELES 37. CALIFORNIA 





gee FAST SERVICE— MAIL NOW TO 


NATIONAL SCHOOLS, DEPT. R2G~107 
! 4000 $. FIGUEROA ST 
LOS ANGELES 37, CALIF. 


Rush free TV-Radio “Opportunity” Book and sample 
lesson. No salesman will call. 
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© Check if interested ONLY in Resident Schoo training at Los Angeles 
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STATE 
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AUDAX TONEARM KIT 


A screwdriver ...15 minutes of your time... 
and the fabulous Audax tonearm kit — that’s 
all you need to own your own compass-pivot 
Audax Professional Tonearm at a big saving! 
You'll find accurate assembly of this exclusive 
kit a very simple affair — with assurance 
that the final result will be as fine as 
factory-assembled units! Use any cartridge 
with your Audax arm. Thrill to the wonderful 
new difference it makes in your high fidelity 
system — a difference that confirms your 
wise choice in owning one of the finest 
tonearms ever made! 


12” Tonearm Kit $14.55 


At your dealer { 16” Tonearm Kit $17.55 


BEST RECORD PROTECTION INSURANCE — 





Audax ‘“‘Micro-poise” . . . the 
gram weight scale with 
“prescription” accuracy! $3.95 


— 


AUDAAX « Div. of Rek-0-Kut Co., inc. 
Dept. PE 38-19 108 St., Corona 68, N. Y. 
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(Continued from page 22) 


(February, 1956 issue). It cleared up quite a few 

questions I couldn’t quite figure out the answers 
to from my lessons. 

WILLIAM HOoovEN 

Camden, N. J. 


Stick with us, Bill. You'll find lots more to help 
you in forthcoming issues. 


® The magazines on the shelf of my “Hi-Fi Box” 
The rig has 


are issues of PopULAR ELECTRONICS. 





two record players, a 20-watt amplifier, FM 

radio, bookshelf, record rack, “whatnot” shelf 

space, four speakers, a second radio (2-band), 

equalizer and crossover. A shot of this assembly 
recently ran in a Tulsa newspaper. 

CHARLES HUNT 

Tulsa, Okla. 


Looks pretty professional from here, Charles. 
Thanks for the look-see. 


Dep't. of Amplification 

" That mobile antenna picture in the May issue, 

page 42, is an Alford Loop, and is essentially non- 

directional. The size varies with the frequency, and 

from the photo it looks as if it’s cut for receiving 
the 88-108 mc. FM band. 

Epwarp K. CONKLIN 

Farmington, Conn. 


That’s exactly correct, Ed. Some of those guesses 
in our last issue were rather close, weren’t they? 


Dep't. of Modification 

® For those building the AT-1 Modulator (‘‘Mod- 
ulating your Heathkit Transmitter,” August issue, 
page 53) the following might help: RJ should be 
reduced to 270 ohms instead of the 470 ohms I 
specified in the parts list. This change improves 
voice quality. 

Jay STANLEY 

Many thanks, Jay. 


Dep't. of Congratulations 
"= TI have just completed the “Lucky 15” pre- 
selector described in your October 1956 issue, and 
it is a complete success. The “Lucky 15” has not 
(Continued on page 30) 
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“ RADIO-TV and 
oe ELECTRONICS TRAINING 
~ ie AT A PRICE 





. YOU CAN AFFORD! 


*?| INCH 
Receiver Kit included 


Yes, this great course costs far less than -v, training of its kind 
given by other major schools! Radio-Television Training School 

Sail train you for a good job in Television or Industrial Elec- 
tronics — AT HOME IN YOUR SPARE TIME. 


Think of it — a complete training program including over 
120 lessons, Eleven Big Radio-Television Kits, Complete 
Color-TY Instruction, Unlimited Consultation ‘Service . 
ALL at a really big saving to you. How can we do 
this? Write to us today... and find out! 


And what's more — you can (if you wish) 
OPEN YOUR OWN RTS-APPROVED AND 
FINANCED RADIO-TV SERVICE SHOP 


We Want 100 More Shops for 1957 


This 35 year old training organization — 
called RTS, that's Radio-Television 
Training School — wants to establish a 












u 























COMPLETE string of Radio-TV Repair Shops in 
COLOR principal cities throughout the U. S. 
So far, 36 such shops are NOW IN 


INSTRUCTION BUSINESS AND PROSPERING. We 







FM INCLUDED are signing contracts with ambi- 

helf tious men to become future own- 

id), = a operators of these shops 
in all areas. 

~v Get your free book on the oa build FOR UNSKILLED 

NT FAMOUS RTS BUSINESS PLAN all these units INEXPERIENCED MEN ONLY - 

le WE TRAIN YOU OUR WAY! 


find out how you can open 


les. A REPAIR SHOP OF YOUR OWN 


We supply and finance your equipment 


We must insist that the men 
we sign up be trained in 
Radio-TY Repair, Merchan- 
dising and Scles by our 
training methods—because 
WE KNOW the require- 








When you are ready and wees we eageete 







































Schools is your assurance of 
Reliability, Integrity, and 
Quality of Training. 








1e, one of our RTS-Approv ments of the industry. 
a WE WILL SUPPLY AND FINANGE "eveRY Therefore, we will TRAIN 
d BIT OF EQUIPMENT YOU NEED TO GET YOU ... we will show 
n STARTED plus an inventory of parts and you how to earn EXTRA 
7 wu Ppl OFFER NEVER MADE Berone’sy |f RADIO-TELEVISION §— month or two of your 
: ANY TRAINING ORGANIZATION. Under training period. YOU 
“4 the RTS Business Plan you receive: TRAINING S¢HO Ol — Sadnonen tau 
: 1. An electric sign for 6. Pians for shop LOS ANGELES 37, CALIFORNIA PLACE 
iN YOUR OWN 
the shop front. arrangement. HOME IN YOUR 
es 2. Complete tahoratory 7. tnstructions on how p 
, of test equipment. to go into business. SPARE TIME! 
rf 3. Letterheads, calling ~ 8. Continuous censul- ” 
cards, repair tickets, tation and 
etc. 9. The right to use a nen 
4. Basie inventory of RTS Seal of act ? 
tubes, parts, roval, and the 
suppiles. RTS Credo. = Ow: 
a 5. Sad prometional "* 10. ~~ S- te use 
Pe sonal ameous 
e, material Trade Mark. 
: CUT OUT AND MAIL — 7ODAY! 
I 
S RADIO-TELEVISION TRAINING SCHOOL 
Pera 3c 5100 S. Vermont Avenue, Dept. PE 107 | 
BUSINESS “Sif Los Angeles 37, California 
Y —— : jan ME + * — all ef these big pair Shop of ¥ books — | 
-Electronics,"’ “A Re; ‘our Own"’ 
end Migets Ubecan? 2 cme intesectal | 
x | ( Radio-Television shenelie Electronics 
< | (Automation) | 
RTS' Membership in The Name Age 
Association of Home Study x | 
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knight-kit ‘'Trans-Midge” 
Transistor Receiver Kit 


Tiny, cigarette-pack-size 
1-transistor radio kit—fas- 
Y-767_  cinating to build. Covers 
$ 45 the local AM broadcast 
2 band with exceptional sen- 
sitivity and selectivity. Fea- 
tures: ferrite core tuned coil; low- 
drain transistor operating for 
months from single penlight cell; 
handsome plastic case. Complete 
with all parts, transistor, battery 
and easy-to-follow instructions. (Ex- 
ternal antenna required.) A won- 
derful value. Shpg. wt., 8 oz. 

Model Y-767. Net only.......... $245 
J-149. Headphones. 1% Ibs. . .$2.15 
C-100. A:.tenna Kit. 1% Ibs....$1.03 


Model 





sui ALLIED knight=kits 


the finest electronic equipment in money-saving kit form 





knight-kit 5-Transistor 
Superhet Portable Radio Kit 


Handsome, easy-to-build 
personal portable with 
Y-766 every ultra-modern design 
5 95 feature: 5 transistors (up 
29 to 200 hours playing time 

from 9v. battery supplied); 
printed circuit for easy building; big 
34" speaker; push-pull audio out- 
put; built-in ferrite loopstick an- 
tenna. Sensitive reception of AM 
broadcast band with exceptional 
tone. In ultra-smart high-impact 
ivory plastic case with handsome 
gold trim; size only 74% x 3% x 1%". 
With all parts, transistors, battery 
and instructions. Shpg. wt., 2 Ibs. 


Model Y-766. Net only........ $2995 


Model 








knight-kit 10-Circuit 
Transistor Lab Kit 


Sensational transistor 
hobby kit! Assemble the 
Y-299 basic parts once, then 
$]£75 complete project after 
15 project (10 in all), just by 

plugging leads into proper 
jacks on printed-circuit board—no 
wiring changes needed. Make the 
following: AM radio; amplifier; wire- 
less oscillator; code practice oscil- 
lator; electronic timer, switch or 
flasher; voice-operated, capacity- 
operated or photoelectric relays. 
Includes all parts, 2 transistors, 
battery, headphones,: instructions 
for each project. Shpg. wt., 3 Ibs. 


Model Y-299. Net only........ $1575 


Model 



















knight-kit 2-Transistor Pocket Radio Receiver Kit 


It's fun to build this pocket-size two-transistor radio—enjoy loud, 
clear local broadcast-band reception wherever you go! Completely 
self-contained with built-in ferrite loopstick antenna—no external 
antenna needed. Extremely efficient reflex type 2-transistor circuit 
actually does the work of 3 transistors! Printed circuit board reduces 
building time to about one hour. Has air-dielectric variable capacitor 
for easy, accurate station tuning. Operates for months and months 
on long-life alkaline battery supplied. Sensitive miniature earpiece 
provides remarkably fine tone. Complete with all parts, including 
plastic-impregnated case, earpiece, battery and transistors. 4 x 3% 


x 1344". Shpg. wt., 1% Ibs. 


& Model Y-262. Net only.............. 















Send for it 


Get our 404-page 1958 
Catalog featuring more 
than 50 ALLIED KNIGHT- 

















KITS: Hi-Fi, Hobbyist, “RANGER” SUPERHET “OCEAN HOPPER” “10-1N-ONE” TRANSISTOR RADIO 
Instrument and Ama- BROADCAST RECEIVER SW RECEIVER KIT ELECTRONIC LAB KIT RECEIVER KIT 
teur Kits. Send for it now. KIT. Y-735 $17.25 ¥-740 $11.95 Y-265 $12.65 Y-765 $3.95 





ORDER FROM ALLIED a sVolre) 100 N. WESTERN AVE., CHICAGO 8¢ 
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GET THE Most For your money IN ALLIED knight-kits 


LATEST DESIGN—each ALLIED 
KNIGHT-KIT incorporates the 
very latest circuitry for top- 
quality performance! 






LOWEST COST because 
ALLIED’S giant buying power 
brings you biggest savings. 
Save most with KNIGHT-KITS! 


EASIER TO BUILD because 
KNIGHT-KIT “Step-and-Chek” 
instructions are marvels of sim- 
plicity—so easy to follow! 




















ee: 3 SR, SO SPR 






Interruption of 
light beam triggers 


relay, to sound chime ™% 


or bell, turn on 
lights, etc. 





knight-kit Transistorized 
Code Practice Oscillator Kit 


Advanced-design code 
practice oscillator—ideal 
Y-239 for beginners learning the 
$375 code. Uses transistor cir- 

cuit—operates for months 

from a single penlight bat- 
tery. Hasclear, crisp tone of approx- 
imately 500 cycles. Includes jacks 
forheadphonetips; screwterminals 
for key. Compact black bakelite 
case with aluminum panel, only 2% 
x 3% x 14%". Complete with all parts, 
transistor, battery and step-by-step 
instructions for quick, easy assem- 
bly. (Less earphones and key.) 
A fine code practice kit at very low 
price. Shpg. wt., 1 Ib. 


Model Y-239. Net only......... $395 


Model 


knight-kit Photo-Electronic 





Relay Kit 


Advanced-design, ultra- 
sensitive photo-electronic 
¥-702 relay—build it yourself and 
$13°° save! Covers 250-ft. with 
white light; 125-ft. with 
“unseen” (red filter) light 
(made available in Light Source Kit 
listed below). Ideal as announcer, 
counter, burglar alarm (can be set 
to ring bel! continuously when beam 
is broken). Hundreds of uses. SPST 
relay contacts. 6.3v. terminals pro- 
vide power for accessories. 105- 
120 v. 50-60 cy. AC use. 6 Ibs. 


Model Y-702. Relay Kit. Net.. $1350 


Model Y-703. Light Source Kit. With 
long-life sealed beam bulb and red 


Model 








filter. Shpg. wt., 34% Ibs. Net. $6.75 





knight-kit 2-Way 
Intercom System Kit 


Easy to build—ideal for 
home or office. Consists of 
Y-295 Master and Remote unit, 
$ 75 each with press-to-talk 
14 switch. Remote can be left 
“open” for switchliess 
answering and baby-sitting. In 
*“‘closed"’ position, Remote is pri- 
vate’’, but can be called and can 
originate calls. High-gain 2-stage 
amplifier and 4" PM speakers. De- 
livers full volume from only a whis- 
per. With tubes and 50-ft. cable (up 
to 200-ft. may be added). Antique 
white finish. Size each unit, 4% x 
6% x 4%". For 110-120 v. AC or 
DC. Shpg. wt., 8 Ibs. 
Model Y-295. Net only....... $1475 


Model 





Model 
Y-243 


$1595 





knight-kit “Space-Spanner” Bandswitching Receiver Kit 


Thrilling 2-band receiver, easy to build, fun to operate— 
a terrific value. Bandswitch selects exciting short wave, 
including foreign broadcast, amateur, aircraft, police and 
marine radio (6.5 to 17 mc), and standard broadcast. 
Features highly sensitive regenerative circuit. includes 
built-in 4” PM speaker and beam-power output for strong 
volume. Headphone connectors are available for private listening; 
switch cuts out speaker. Kit includes calibrated panel, punched 
chassis, all parts and tubes (less cabinet). Easy to build from 
step-by-step instruction manual. 7 x 10 
50-60 cycle AC or DC. Shpg. wt., 5 Ibs. 

Model Y-243. Net only.............. 
Y-247. Matching cabinet for above 


x 6”. For 110-120 volt, 
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CRYSTAL SET 
HOBBY KIT 
Y-261 $2.15 


"6-IN-ONE” 
ELECTRONIC LAB KIT 
Y-770 $8.45 





WIRELESS PHONO OSCILLATOR KIT 
BROADCASTER KIT Y-760 $5.85 
Y-705 $9.50 


EASY TERMS AVAILABLE 


October, 1957 


HOBBYISTS! YOU GET THE WIDEST CHOICE IN ALLIED knight-kits—MOST FUN TO BUILD! 





ELECTRONIC PHONO AMPLIFIER KIT 
PHOTOFLASH KIT Y-790 $9.45 
Y-244 $28.50 


MORE knight-kits ON 
FOLLOWING PAGES 
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rasa Sensational All-New ALLIED knight-kit HI-Fi Equipment 


everyone — , . , 
can World’s Finest + Custom Styled + Easiest to Build » Money-Saving 


life] ge) 





knight-kit Complete 18-Watt Hi-Fi Amplifier Kit 


Model Here is a custom-styled, easy-to-build complete Hi-Fi 

Y-786 amplifier at unbeatable low cost. Features 8 inputs 

$ 95 for every possible signal source, including NARTB 

39 equalized tape head input. Delivers full 18 watts 

output at only .5% distortion; uses new RCA 6973 

Only $3.99 hi-fi output tubes; frequency resonse, + 1 db, 20- 

down 30,000 cps; tape head and magnetic cartridge sensi- 

tivity, 5 mv for 18 watts output; hum and noise level better than 

60 db below 18 watts; output taps for 4, 8 or 16 ohm speakers. 

Separate bass and treble controls; full record equalization. 

—— assembly is made possible through use of exclusive 

aed printed circuit switch and two printed circuit boards—no critical 

at a ne Switch wiring to do. With beautifully styled custom cabinet; 4 x 13 x 8". 

© 8 Inputs for Every Signal Source Commas with cabinet, tubes, step-by-step instructions. Shpg. Model ¥ 
+ Full 18-Watts with Superb Specifications wt., 15 Ibs. 

Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only...... $39% 


knight-kit Complete 30-Watt Hi-Fi Amplifier Kit 


Model Comparable to the best—and you SAVE MONEY! 

Y-762 Advanéed features include: Linear-deluxe, William- 

$ 95 son-type circuit; equalization for all records within 

76 Y db of recommended accuracy; 2 exclusive new 

printeti-circuit switches; 3 printed-circuit boards for 

Only $7.69 time-saving, error-free assembly; separate contin- 

down uously variable Level and Loudness controls; 8 in- 

puts for every —— source; DC on all filaments of preamp 

tubes; exclusive 3-way speaker selector switch (use speakers 

of mixed impedences So Don een. Power Amplifier 

ate response, + % db, - id cps at ful watt level; distor- 

New Printed Circuit Switches tion—harmonic, 0.55% at 30 watts—IM, 0.74% at 20 watts; 

Three repay wy se rumble filter switch; variable damping. Output 8 and 16 ohms. 

8 Inputs « Full Equalization With cabinet, 4% x 15 x 15”. Ready for easy, money-saving 
Full 30 Watts « Custom Cabinet assembly. Shpg. wt., 32 Ibs. 


Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only 
contr¢ 
for ea 


knight-kit FM-AM Hi-Fi Tuner Kit Medel 


Model The best-looking, best-performing FM-AM tuner your Y-759 

Y-787 money can buy! Covers full AM broadcast and 88 to 

$4095 108 mc FM. Sensitivity is 2.5 microvolts for 20 db of 

quieting on FM; 3 microvolts for 10 db signal-to-noise 

ratio on AM. Features include: Inertia Flywheel Tun- 

Only $4.99 ing for easy, accurate tuning; Automatic Frequency 

down —_ Control (plus AFC disabling) to “lock-in” FM stations; 

printed circuit board for yee error-proof assembly; 

pre-aligned RF and IF coils; tuned RF stage on FM; drift-com- 

or oscillator; neon glow — pointer; er soewer 

' = , output; two output jacks—one for recorder, one for amplifier; 

ae i built-in AM ferrite antenna. Ideal for use with KNIGHT-KIT 

High Sonetindiie « Ft Seapeaee amplifiers above. Includes handsome, custom-styled case, 4 x 
Ddounded Queues Celien 13 x 8”. Ready for easy assembly. Shpg. wt., 12 Ibs. 


Model Y-787. FM-AM Hi-Fi Tuner Kit. Net only 


Sg Sa 


knight-kit 2-Way “Ducted Port’ Complete Speaker System Kit 
BIG SAVINGS—assemble your own quatity 
Model Y-789 KNIGHT-KIT 2-Way Speaker System—it’s easy! 
Cabinet is pre-finished—you just assemble 7 
$49% pieces, mount the speaker components and en- 
joy rich Hi-Fi sound. Special Jensen-engineered 
Only $4.99 down affle features ‘‘ducted port’’ construction to en- 
: hance bass response. Kit includes Jensen 12” 
woofer and compression-type tweeter; genuine 
L-pad control permits adjustment of tweeter for 
best tonal balance. Impedence, 16 ohms. Assem- 
bled unit delivers frequency response of 45- 
Twester 14,000 cps. Enclosure measures 26 x 19 x 14”. 
Kit includes everything required for easy assem- 
4 bly. Spacey blonde or mahogany finish when 
'@ ordering. Shpg. wt., 33 Ibs. 
“es ; Model Y-789. 2-Way Speaker System Kit. 
12” Woofer Control Net only a $4995 
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Model 
Y-754 


$3995 
Only 
$3.99 


down 













knight-kit Deluxe Hi-Fi Preamplifier Kit 
Sensational Hi-Fi design at new low cost! Features 


wh. precise record equalization guaranteed within 2 db 
973 of recommended accuracy! Exclusive new printed- 

20. circuit switches and 2 printed-circuit boards for easy, 
ensi- error-free assembly; built-in power supely, response, 
7 + 0.5 db, 10-50,000 cps; 8 inputs (including Tape 


> 
ao 
s 


i Head); separate Bass and Treble controls; separate 
Level and Loudness controls; Rumble Filter switch; 
DC on all tube filaments; cathode follower output. 
Beautiful custom-styled case, 4 x 13 x 8”. Complete 
with case. Shpg. wt., 12% Ibs. 


Model Y-754. Preamplifier Kit. Net only...... 


knight-kit 25-Watt Basic Hi-Fi Amplifier Kit 


Here's superb Hi-Fi performance at less than half 
the cost of a commercially assembled unit. William- 
son-type linear-deluxe circuit delivers full 25 watts of 
virtually undistorted reproduction; use with KNIGHT- 
KIT preamp above. Printed circuit board. Response: 
+ 0.5 db, 10-120,000 cps at 20 watts. Distortion: 
0.15% at 30 watts. Output Impedance: 4, 8 and 16 
ohms. Includes balance control, variable damping 
control. Chrome-plated chassis; 644 x 14x 9”. Ready 
for easy assembly. Shpg. wt., 25 Ibs. 


Model Y-755. 25-Watt Amplifier Kit. Net only. . $4450 
Y-759. Metal cover for above. Wt., 3ibs......... $4.25 
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The last word in looks, quality, performance and low 
cost. Covers 88 to 108 mc; features Automatic Fre- 
quency Control (with special disabling circuit); fiy- 
wheel tuning; pre-adjusted RF coils; pre-aligned IF’s; 
cascode broad-band RF amplifier; drift-compensated 





995 
















oscillator; illuminated lucite pointer. Sensitivity is 5 
Kit microvolts for 20 db of quieting across entire hed 

m Cathode follower output. Ideal for use with KNIGHT- 
y KIT amplifiers on opposite page, or any amplifier 
! with phono-tuner switch. With custom-stylec cabinet, 
7 4x 13 x 8". Shpg. wt., 12 Ibs. 
; Model Y-751. Hi-Fi FM Tuner Kit. Netonly. . $3895 
v7 
e SEND FOR THE 404-PAGE 
r 
1958 ALLIED CATALOG 
4 featuring the complete KNIGHT-KIT line 
I~ See ALL the money-saving ALLIED KWIGHT- 
n KITS—Hi-Fi, Hobby, Instrument and Ham 

Kits—in the BIG 1958 ALLIED Catalog. For 
5 the best values in Kits, for everything in 


Electronics—ge? this 404-page Buying 
Guide now. 





EASY TERMS AVAILABLE 


A P 4 r 1g 


NICS 


October, 1957 




































Kknight-kit TEST INSTRUMENTS: 
GET TOP VALUES LIKE THESE 


knight-kit 1000 OHMS/VOLT 
VOLT-OHMMETER KIT 


Low-cost 38-range VOM— 
exceptional for quality. Fea- 
tures 44" meter; 1% preci 

sion resistors. Ranges: AC, 

DC and output volts, 0-5000 

in 7 ranges; Resistance, O-1 

meg in 3 ranges; DC ma, 0-1 
amp in 4 ranges; Decibels, bs. 
—20 to + 69. Black bakelite 
case, 6% x 5% x 4%". Easy 

to assemble. Complete with 

all parts, including battery 
and test leads. Shpg. wt., 

3 Ibs. 


Model Y-128. Net...... $1695 





knight-kit VACUUM TUBE 


VOLTMETER KIT & 
Printed circuit board for = 
- easy wiring. Easy-to-read . 
41%" meter; 200 ua move- . 
ment. Zero-center scale, di- B 
rect-reading db scale. Polar- & 
ity reversing switch. Re- 4 


baste 


sponse, 30 cycles to 3 mc. 
Input resistance, 11 megs. 
Ranges: AC peak-to-peak v., 
0-4-14-40-140-400, 1400, 
4000; AC rms v. and DC v., 
0-1.5-5-15-50-150-500- 
1500; ohms, 0O-1000-10K- 
100K; 1-10-100-1000 megs; 
db scale, —10 to +5. 7% x 
5% x 4%". Shpg. wt., 7 Ibs. 


Model Y-125. Net...... $2495 





Model 
Y-125 


94" 


See our 1958 Catalog for the complete line of 





KNIGHT-KIT Test Instruments, including © 
Oscilloscopes, Tube Checker, Audio Generator, : 
Signal Tracer, Sweep Generator, Signal Gen- a 
erator, R/C Tester, Flyback Checker, Transistor - 
Checker, etc. Send for your Free copy today. 





ALLIED RADIO 


ALLIED RADIO CORP., Dept. 19-K7 
100 N. Western Ave., Chicago 80, Ill. 


Ship me the following KNIGHT-KITS: i 


Se 








ORDER 
FROM 


Quontity Model Description 











enclosed. For parcel post, include postage (express is 
shipped collect). | 


(0 Send FREE 1958 ALLIED 404-Page Catalog 





it ncidtnetimppputeitimeentinnatipemenemmninemendll . 











SELECT A HI-FI KIT 


eoeAS CAREFULLY AS A 
FACTORY-ASSEMBLED 
SPEAKER ENCLOSURE 


Get the facts...compare...and 
you'll buy University Kwikits! 
KEN-12 for 12° speakers & systems $44.75° 
KEN-15 for 12° or 15* speakers & systems $59.50° 


USER NET 








ROOM-BALANCED 
PERFORMANCE 


HEAVIER 
CONSTRUCTION 


PRECISION 
MECHANICAL DESIGN 








NEW FOLDED 
HORN DESIGN 


EVERYTHING 
YOU NEED 


PROFESSIONAL 
RESULTS 


@Genuine 
Korina Veneer 
@ Decorative 
Front Moldings 
®@ Textured 
Grille Fabric 











Write for FREE ILLUSTRATED KwiKit BOOKLET 
Desk A-1, University Loudspeakers, !nc., 










80 So. Kensico Ave., White Plains, N.Y. 


LISTEN } University sounds bali. fay 

















Letters (Continued from page 24) 


only opened up the 15-meter Novice band for me, 

but has done so at a cost far below that of any 

other way open to me. Thank you very much for 

making it possible for me to have this fine piece 
of equipment in my shack. 

JoHn Kriec, KN2ZGF 

Middletown, N. J. 


It’s our pleasure, John. Keep watching 
POP’tronics for more such projects. They'll be 
coming along soon. 


Dep’t. of Information 
®" This letter speaks for a lot of us readers who 
have an interest in the most modern branch of 


electronics—computers, memory circuits, etc. There 


are many simple circuits which could be adapted 

for the home experimenter. Could you show us 
some of them soon? 

Bos TRAGESSER 

Wilmette, Ill. 


Turn to “After Class” in this issue, Bob. 


*" Sometimes when tuning between 10 and 30 mc., 
we get “buzz-saw” signals. What are they? 

, Britt Hopson 

LANNY ELpPHIC 

Redlands, Calif. 


What you hear, fellows, is radioteletype or fre- 
quency shift keying, perhaps from the U.S. to Eu- 
rope. The buzz is actually code being sent at 100 
words a minute or so—a good reason for only 
“noise.” 
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NOW YOU CAN SECURE A 


HIGH SALARIED - TOP PRESTIGE 
CAREER IN ELECTRONICS 


i ed, fe aed, fe 6 we 


ELECTRONICS is the fastest growing industry in America today, creating 
unlimited opportune for high salaries, with rapid advancement in 
INDUSTRY AND THE ARMED FORCES for Bailey Trained electronic 
engineering technicians. 


LARGE CORPORATIONS from coast to coast, and BRANCHES OF THE 
ARMED FORCES send recruiters to visit each graduating class at Bailey 
Tech, offering unusually high starting salaries. 


BAILEY GRADUATES ARE BEING HIRED for such fascinating and inter- 
esting work as technical salesmen, research and development of ided 
electronic business machines and automaticall yoo 


missiles, 
manufacturing plants, etc., also good RATINGS IN THE ARM 


UP TO SEVEN TECHNICIANS are needed for every engineer... this, plus 


superior training is why Bailey Graduates are being paid more to start, 
and are advancing more rapidly than many men who have spent four 
years in training. 


Resident training is easier and costs less than 
you may think! We provide housing and part- 
time jobs while in school, plus free nation- 
wide employment service for graduates. If you 
want to quickly enter America’s fastest grow- 
ing and most exciting industry, write for free 
booklet... no obligation. 


-——-—-———-—MAIL TODAY 
Please mail immediately this free booklet without obligation 








This Minnecpolis-Honeywell system 
controls hundreds of automatic man- 
vfacturing operations. Experience 
on live equipment is emphasized at 
Bailey and is another reason for the 
tremendous backlog of high pay posi- 
tens waiting BAILEY GRADUATES. 
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BAILEY TECHNICAL SCHOOLS 


1625 &.Grand ¢« St. Louls 4, Mo. 
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The TRUTH About SS 
ELECTRONICS! peeHMiQUES |r, 


4,200 companies employ a work force of 1,500,000, with 

















Z 

sales of $11.5 billion annually. And Radio-TV servic- 4f Fee 

ing and broadcasting continues strong . . . better than | ¢ Ms 4 yh pcmoomns 

ever before. Latest count: 120 million radios plus over | 

40million TV sets. Here is real opportunity for men | | 
who-are willing to prepare for the future. } Tl 


IRON AIDS ACCURATE DRILLING 
When a hole must be drilled precisely 
in plastic, an indentation made by touching 








APPROVED 
FOR 
VETERANS 








the tip of a hot soldering iron to the spot 
will serve to start the drill. Coil forms of 
Bakelite and other insulating material can 


I would like to send you my FREE book shown above. be drilled more accurately using the same 
It will tell you all about the Electronics-Radio-Televi- thod J.A.C 
sion field . 5 show you — ey careers metnoa. ee 
open to train men... . and explain Ww you can 

qualify yourself in a minimum of dane, at a minimum CEMENT FOR NEATNESS 


of cost. Demand for Central graduates greatly exceeds ; : rat fi ‘ 
the supply. Just check the Fp held by these re- Exposed circuit wiring will have a neat, 
cent Central graduates pick t random from our files: clean appearance if you cement parallel 


Vince Kyfes. LABORATORY ENGINEER, Thompson Products; 
Harold J. Baert, STUDIO ENGINEER, Station WCCO-TV: wiring hen acersoneedl Just dab the wires with 
Paul Stewart, INSTRUMENT TECHNICIAN, Atomic Energy cornet: seer 


Commission; Vernon Herigstad, TECHNICAL WRITER, Collins 
Radio Co. Over 50,000 successful graduates since 1931. 


CL fete. President 


Clip and Mail TODAY — No Obligation! 
g ELECTRONICS DIVISION—Central Technical Institute » 




















Dept. A-107, 1644 Wyandotte St., Kansas City 8, Mo. ann 

! (Offering engineering technician curricula accredited | rae 

by Engineers Council for Professional Development.) ment in the 

ca Please tell me more about how your training can qualify ME 4 This ari 
r a high-pay Electronics career. (Check specific field(s) of — 

- nterest below, if vou wish.) ; | ventional 

' 0 Radio © Guided Missile © Technical Drafting 5 TRANSCI 

© Television © Atomic Energy © Armed Forces profession 

B 0 Color TV D Radar D Civil Service | The arr 

, 0 Electronics (© Aviation © Your Own Business 5 unit whicl 

ARS ees, SRR Beene tee. EE rubber coment, then press them together is free of 

t | am pena in 0 Home Study o Resident Training H with your fingers. This method is quicker record to 

a , #| than bunching wires together with a string. first. Betw 

Nome 

Pe le M sa diffe: 

d - Address _t ; : compared 

{ ’ City J BULB STORAGE IN FILM CAN cal and hi 

| Stote _.Kounty.... .§| To store pilot lamps and flashlight bulbs we. The: 

1 Hasienst Home Study Age Séucation...... —§ where they won’t get lost or broken, keep - rpg 

“Soneiect teneets Korean Vets, give discharge date... ee them in an empty 35-mm. film container. ree 

an =e oe oe oe oe oe oe oe aw Ge oe oe oe oe A slip-on pencil eraser placed over the en- Model TC 
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New Transcription-Type Tone Arm 
Makes Collaro World’s First 
True High Fidelity Changer 


new Collaro CONTINENTAL, Model TC-540 





The Turntable That Changes Records 


From Collaro, Ltd., world’s largest manufacturer of rec- 
ord playing equipment—comes the most significant develop- 
ment in the field in years—the new transcription-type tone arm. 

This arm, exclusive with Collaro, literally changes the con- 
ventional record changer into a brand new instrument — a 
TRANSCRIPTION CHANGER — with features of the finest 
professional equipment. 

The arm is a one-piece, spring-damped, counter-balanced 
unit which will take any standard high fidelity cartridge. It 
is free of any audio spectrum resonances. It permits the last 
record to be played with the same low stylus pressure as the 
first. Between the top and bottom of a stack of records there 
is a difference of less than a gram in tracking pressure as 
compared with 4 to 8 grams on conventional changers. Verti- 
cal and horizontal friction are reduced to the lowest possible 
level. These qualities, found only in the Collaro Transcription 
Changer, insure better performance and longer life for records 
and styli. 

In its superb performance, the new Collaro Continental, 
Model TC-540, meets the rigid requirements for high fidelity 


October, 1957 


equipment. Here, for the first time in a changer is professional 
quality at a record changer price. The Continental is $46.50. 
Other Collaro changers are priced from $37.50 up. (Prices 
slightly higher west of the Mississippi.) 

In addition to the new tone arm, the Collaro Continental features 
include: 4 speeds, manual switch for turntable operation; wow ond 
flutter specifications — 0.25% RMS at 33% RPM—superior to ony 
changer in the world; automatic intermix; automatic shut-off after last 
record; heavy duty 4-pole, shaded pole induction motor; heavy rim- 
weighted balanced turntable; muting switch and pop-click filter for 
elimination of extraneous noises; jam proof machinery; pre-wiring for 
easy installation; attractive two-tone color scheme to fit any decor; 
tropicalization to operate under adverse weather and humidity con- 
ditions; easy mounting on pre-cut board or base; custom testing at the 
factory for wow, flutter, stylus pressure and correct set down position. 


FREE: Colorful new catalog describes complete Collaro 

line. Includes helpful guide on building record collection. 
WRITE TO 

ROCKBAR CORPORATION 
Dept. E-010 

650 Halstead, Mamaroneck, N.Y. 

soles agent for Collare and other fine componies. 
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Tips (Continued from page 32) 


velope of each bulb is a further safeguard 
if the can of bulbs is carried in a tool kit. 
—J. A. C. 


PAPER CLIPS AS MOULDING CLIPS 


Special clips are made for holding exten- 
sion wire neatly along baseboard mould- 
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E '¢ sh ei in Quality rome 
Test Equipment, at Lowest Prices! 


NEW! EMC Model 301 
Speedi Tube Tester 

Precision crafted for 
checking tubes in seconds. 
Only 2 settings to make. 
Checks for shorts, leak- 
ages, and quality. Over 375 
tubes now listed, including 1; 
024 tube. New listings 20a = 
available. Uses line volt- ¥ 
age regulation. Saves pre- 
cious time and quickly 





ing, but paper clips do the job just as well. 
Put a slight bend in the larger loop at one 


end of each clip, then push the other end 

between baseboard and wall. —K. M. 

pays for itself. Also avail- FOIL PROTECTS WIRE 

able with 71/2” meter. 


Model 301P, illustrated The insulation on a wire will be pro- 
with 442” plastic front meter, in oak carrying case, | tected from charring if a small piece of 
$47.50; In Kit Form, $33.20. ‘ 





Model 301C, Sioping Counter Case, $46.50; Kit, $32.60. 
Model PTA, Picture Tube Adaptor (to check and rejuven- 
ate picture tubes) $4.5 


NEW! EMC Model 108 
Handi Tester 


The only appliance and auto battery 
tester in its price class to use a 
D’Arsonval, instead of an iron vane 
type meter. You get exclusive advan- 
tages of maximum accuracy, maxi- 
mum scale length, and minimum 
battery replacement cost . . . at no 
extra cost. Complete with test leads 

and instruction manual. Wired, 

$15.95; In Kit — $12.95. 


NEW! EMC Model 905-6A 


























Battery Eliminator, Charger, 
and Vibrator Checker ce Sees wee a 
A MUST for auto radio service. & oa —— ed s ea ’ 
Features continunesly | variable SS Of aluminum foil is used as a shield. Just 
is vat apesdiion. Chocks ot 6 é punch a hole in the foil with a nail, slip it Ez 
a 3 volt Vaasa, See oon 4 . over the wire and tear it off when the sol- . 
omb. ired, .90; Kit, e : : : jana’ 
$44.90. Model 908, Battery dering job is completed. K. M. 
iminator an harger (only) Wired, $37.50; Kit, 
$28.90. Model 906, Vibrator Checker (only) Wired’ SHOCKPROOFING TABLE RADIOS 
my Salton jah nina a A.c./d.c. table radios which have metal- 
r iminator aptor or thi ; ; 
Transistor Radio Checking)” Wired, $9.70 plate bottoms to which the chassis is 
ecccccccccccccccccccccccccccoccccoom | screw-fastened can be dangerous. If the 
Yes, tell me more, send me—FREE—a detailed catalog chassis (and hence the metal bottom 
of the complete EMC line. PE-10 plate) is connected to one side of the a.c. 
NAME. line, placing the radio on a metal sink or R 
LST gas range can blow a house fuse. Small C: 
— children might touch the bottom plate A SERV 
STATE while in contact with a grounded object 350 ¥ 
EM C : Electronic ee Corp. (see page 58). It’s a good idea to replace \ 
625 B'way + New York 12, N. Y. metal bottom plates with duplicates made 
. Dept. 370 B’way, N. Y. 1 ; “hg ; 
Ri Ba : of Masonite or Presdwood. This insulating 50 
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RCA offers you the 
finest training 
at home | 
Radio-TV 
electronics, 
TV servicing, 
Color TV _ 


SEND FOR THIS FREE 
BOOK NOW! seis crt 


very first lesson. All text material and equip- 
ment is yours to keep. Courses for the beginner 


and advanced student. 












RCA Institutes, Inc., Home Study Dept. PE-1 07 i 
350 West Fourth Street, New York 14, N. Y. | 
Without obligation, send me FREE 52 page CATALOG on Home | 
| 
| 





Study Courses in Radio, Television and Color TV. No Salesman will call. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET. NEW YORK 14, N.Y. 
In Canada—RCA Victor Company, Ltd., 
5001 Cote de Liesse Rd., Montreal 9, Que. 
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KOREAN VETS! Enter discharge date i 
To save time, paste coupon on postcard J 
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= Forge) TUNER WITH 
“Te. a . WIRED FM 


(ELEMATIC INDUSTRIES. INC. 


16 HOWARD AVENUE, BROOKLYN 21, N. Y 


e/e///O7IC 


CUSTOM HIGH FIDELITY KITS 


AM/FM TUNER 


2 uv for 20 DB quieting, AFC plus Defeat, Full Fre- 

quency Response, 300 KC bandwidth. 

Model KC-400 Less Cage $34.95 - (rep. ex. 
Wired and Tested 59.95 TAX INC.) 


20-WATT 
INTEGRATED 
AMPLIFIER 


Power Response CONSTANT at 20 Watts, 1 + DB Full 
Frequency Response, Infinite Equalization Bass Treble 
Controls; 3 Hi, 1 Low inputs. 
Model KC-401 Less Cage $46.00 

Wired and Tested 64.95 


g STEREOPHONIC KITS 
AM/FM 


STEREOPHONIC 


FRONT END 


NEW DIMENSIONS IN SOUND—Each section used indi- 
vidually or together—0.9 uv for 20 DB quieting, 330 
ke Bandwidth 3-gang variable AM tuning, 15 uv per 


meter loop sensitivity. 
Model KB-402 Less Cage $69.95 «ep. ex. 
Wired and Tested 99.50 TAX INC.) 


40-WATT 
STEREOPHONIC 
AMPLIFIER 


pratt ose 


NEWEST DEVELOPMENT IN STEREOPHONIC SOUND FOR 
THREE DIMENSIONAL LIFE-LIKE REALISM! 
Twin 20-Watt Channels—Each with FULL PRE-AMP 
sections and Master Volume Control. 
Model KB-403 Less Cage $ 82.50 

Wired and Tested 109.50 


+ 








| 


Always sav you 


Tips (Continued from page 34) 
board can be screw-fastened to the bottom 
of the cabinet or chassis as the metal plate 
was before. It would be best to paint the 
exposed chassis screw heads with Duco 





cement and then cover them over with 
strips of insulating tape to avoid the possi- 
bility of a short from that area. Any ex- 
posed screws on the back cover which 
contact the chassis should be insulated in 
the same way. —A. T. 


MORE ON LIGHT BULB RESISTORS 


By using the formula R = E*/W, you can 
calculate the “hot” resistance of ordinary 
electric light bulbs. (See page 54, June 
1957 issue.) The series resistance of some 
common wattage bulbs is given in the 
following table. —C. C. D. 
Wattage Resistance Wattage Resistance 


6 2280 40 343 
7.5 1825 50 274 
10 1370 60 221 
15 912 75 182 
25 547 100 137 


PILL BOTTLE COIL FORM 


Try plastic pill bottles as coil form 
sources. You'll find the plastic is low-loss 





enough for most coils and that the cap 
provides a convenient means of mounting. 
If you fasten the cap to the chassis by a 
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model S-38D $49.95 


Wonderful starting point for 
the new amateur or short-wave 
listener. Same meticulous 
engineering found in all 
Hallicrafters equipment—at 
down to earth prices. Coverage: 
standard broadcast from 540- 
1650 kc. plus 3 short wave 
bands from 1650 kc. to 32 Mc. 


model S-53A $89.95 


Has easy-read overseas dial 
with international stations 
indicated. Electrical band- 
spread and logging scale. Com- 
plete with 5 in. speaker, head- 
phone jacks plus phono-jack. 
Two stages of i.f. Coverage: 
standard broadcast from 540- 
1630 ke. plus four SW bands 
over 2.5—31 and 48—54.5 Mc. 


model S-85, S-86 $119.95 


A superb receiver that pulls 
them in on 10, 11, 15, 20, 40 
and 80 meter amateur bands, 
Over 1000° calibrated band- 
spread gives better selectivity 
on large easy-to-read dial. 
Features separate tuning con- 
denser and built-in PM 5’ 
speaker. Coverage: Broadcast 
band 540-1680 ke. plus three 
S/W bands 1680 kc—34 Mc. 
S-85 AC, S-86 AC-DC. 


model S-94, S-95 $59.95 


Advanced models that bring in 
emergency radio, police and 
fire calls. Newly engineered 
FM chassis provides low fre- 
quency drift and low noise 
figure. Modern styling with 
simplified control gives easy 
operating. Coverage: S-94—30 
to 50 Mc; S-95—152 to 173 Mc. 


hallicra 





CHICAGO 24, ILLINOIS 
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model SX-99 $149.95 


The best at its price with all 
features demanded by DX 
enthusiast. Has ‘‘S’’ meter, 
separate bandspread tuning 
condenser, crystal filter and 
antenna trimmer. Easy-read 
dial has over 1000° calibrated 
bandspread through 10, 11, 15, 
20, 40, and 80 meter amateur 
bands. Coverage: standard 
broadcast 540-1680 kc. plus 
three Short-Wave bands 1680 
kce-34 Mc. 


‘model S-102, S-106 $59.95 


The only inexpensive complete 
receivers for 2 and 6 meter 
bands. New models with all of 
Hallicrafters famous engineer- 
ing. Have 7 tubes with recti- 
fiers, built-in 5” PM speaker, 
low frequency drift, compact 
bandspread design, phone 
jacks. Coverage: S-102—143 to 
149 Mc. in 2 meter band; S-106 
—49 to 55 Mc. in 6 meter band. 


model SX-104, SX-105 
$89.95 


Two new high frequency crystal 
controlled/tunable receivers at 
low cost. First time available 
on single band receiver. Ideal 
for monitoring government 
marine, fire, police and other 


‘emergency frequencies. Cover- 


age: SX-104—30 to 50 Mc.; 
SX-105—152 to 173 Mc. 
THE NEW ONE 
THAT’S ON THE 
DRAWING BOARD 
TODAY! 


where the best ideas in communications 


are born! 


Available with convenient terms 
from your Radio Parts Distributor 
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World Radio’s 


From 


1958 


CATALOG 


‘‘the World's Largest 


Distributor of Amateur 
Radio Equipment!’’ 


FREE! 


Over 200 Pages! 


More than 15,000 items! 
Hundreds of ftllustrations! 


Chobe Chie 90 


A completely bandswitching, 90 
watt transmitter for 10-160M. 


Here’s a compact, 8x14x8”, 
sturdy rig with well-filtered, 
built-in power supply.  Pi- 
network matches most anten- 
nas from 52-600 ohms. Modi- 
fied grid-block keying is 
employed for maximum safety. 
Has provisions for VFO input 
and operation. Kit form in- 
cludes complete manual and all 
tubes and parts. Meter and 
cabinet carefully shielded for 
reduction of unwanted TVI. 


Net: $67.50 Kil: $54.95 


Globe Sesut 680 


65 watts CW; 50 watts on 
fone, plate modulated. 


A compact, self - contained, 
bandswitching transmitter for 
operation of the 6 through &0 
meter bands, with built-in 
power supply. High level mo- 
dulation is maintained. TVI- 
suppressed cabinet. Pi-network 
output on 19-80M ; link-coupled 
on 6M, matching into low im- 
pedance beams. New type, 
shielded meter. Globé Scout 
66 is identical, except band- 
switching 10-160M. Size: 
8x14x8”’. 


Net: $99.95 
Kit: $84.95 


66 Wired: $109.95 
$10.00 Down 


per mo. 


SEND FOR COMPLETE BROCHURE! 


ro Free Catalog! Info on [J] Chief [) Scout 


w ee ee ae ee ee ee es oe ae ee 





3415 W. BROADWAY, CO. BLUFFS, 1A., Phone 2-0277 








Tips (Continued from page 36) 


machine screw, the finished coil can be 
simply snapped into place. —W. B. R. 


CLOTHES HANGER HOLDS WIRE 
Storing extension wire is a cinch if you 
wind it on an altered clothes hanger. Con- 





vert the hanger into a reel by bending in 
the sides. Hang on a nail or in the clothes 
closet. K. M. 


SPEAKER CONE REPAIR HINT 


Have you ever found it difficult to repair 
a torn speaker cone successfully? The rea- 
son may be the use of ordinary cement, 
which contracts when it dries. This causes 
the speaker cone to warp, and the voice 
coil will frequently be displaced enough 
for it to rub the pole pieces. By using 
rubber cement for repairs, this possibility 
can be avoided. Even when dry, rubber 
cement remains flexible. —J. A. C. 


HANDY LIGHT HELD TO WRIST 
For poking around in dark places inside 
radio consoles or hi-fi cabinets, give your 
hands a built-in light. Strap a flashlight 








(either standard or penlite size) to your 
wrist with a wide rubber band. Both hands 
will be free for work and the light always 
| directed where and when needed. —K. M. 
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Send for FREE booklet and get the 


BIG PAY 


in RADIO-TV-ELECTRONICS 


“You might like to know that since I have started this course, 
my company has given me a $32.00 a month raise. They seem to 
think anybody who has enough interest in their job to study at 
home is worth more money.’’—Frank J. Mulvey, 910 124th St., 
S., Renton, Washington 


What would a raise of just $8 a 
week ($416 per year) mean to you? 


Think of it! Only one $8-a-week raise (such as Frank Mulvey 
received) will repay your investment in CREI training, and leave 
you a substantial profit the very first year! Your increases in 
pay thereafter are all pure profit, and you'll be prepared for 
many more promotions and pay raises in the future years of 
your life! 





Today thousands of electronics hobbyists have an op- 
portunity to turn their hobbies into profits. It’s the 
Age of Electronics’’! Trained men are in crucial 
demand! You may be “‘outside”’ the electronics indus- 
tries now, working on a job you enjoy far less than 
experimenting, building, transmitting, receiving; work- 
ing for less money than is being paid to electronic 
engineering technicians. But your ‘‘true love’’ is elec- 


tronics. Why not awaken to your opportunities—now. tronics 


fat tke 
ime ho 


™ a 
Ow world _— 


ELECTRONICS 


ACQUIRE NECESSARY TRAINING AT HOME 
Use spare-time hobby hours for CREI Home Study as 
thousands of successful technicians have since 1927 
Get concentrated training in minimum time, then step 
into a good job and enjoy good pay in the mushroom- 
ing electronics industry. 


SEND FOR FREE BOOKLET. 


How to gain career success in the tremendous elec- 
industries. 


IT TELLS YOU HOW 


It pinpoints opportunities which 


exist. By 1960, the electronics industries will do no 


ELECTRONICS IS SCREAMING FOR 
MEN LIKE YOU! 


Here is just one of the high-level opportunities avail- 
able from coast to coast: 


on the air. 


: , tronic age. 
Just about four months have passed since I made my 


first recruiting trip to CREI. As a result of that visit 
Messrs. Kohs, Plante and Wenger are now members of 
the Laboratories and Mr. Kresge soon will be . .. we 
have some openings now and will have others . eo 


—Bell Telephone Laboratories, Murray Hill, N. J. 


COUNTLESS POSITIONS MUST BE FILLED 
And only trained men can fill them. You can get your 
share, if you take time now to gain that indispensable 


less than $15 billion worth of business per 
counting military orders. 





knowledge. 


ALL YOU NEED IS ADVANCED 
TECHNICAL TRAINING 


Sure you have some experience. But the fellows with 
only partial technical knowledge move slowly, or stand 
still, while you—the man with advanced technical 
training—plunge ahead in the golden world of elec- 
tronics opportunities. 


FAMOUS FOR 
30 YEARS 


CRE! is known 


Electronic world. 
Since 1927 we 
have trained thou- 
sands in the mili- 
tary, industry and 


governmen t. 
‘ASK ANY ENGI. 
NEER."’ 








year, not 


Take TV for example: There 
are over 40,000,000 TV sets and over 501 TV stations 
Color TV is pushing ahead furiously. There 


is but one field of maximum opportunity in this elec- 


CREI TRAINS YOU IN MINIMUM TIME AT HOME 
Thousands of men before you have benefited quickly 
from CREI Home Study training. Thousands of CREI 
graduates are now employed in 
abroad. Here is what they say: 
‘‘In this time of less than two years, 
doubled my salary and have gone from wireman, to 
engineering assistant and now to junior engineer. I 
have CREI to thank.’ 
Lane, Levittown, Pa. 


industry here and 


I have almost 


’—Frank A. Eckert, 


VETERAN? 


If you are eligible for training under the 
new GI Bill of Rights, check coupon for 
full data. 


LIKE TO STUDY IN WASHINGTON? 
CREI also offers resident instruction at 
same high level day or night. Classes 
start often. Check coupon for Residence 
School catalog. Qualified residence grad- 
uates earn degree: ‘‘Associate in Applied 


28 Clover 





To help us answer your request intelligently, 
| please give the following information: 






EMPLOYED 
BY ese ° 


Dept. 1210-D, 3224—16th St., 
CHECK 


SCHOOL 


GREATEST 





5 in Ui «irae INTEREST 
ELFPCTRONICS 
a. Se tee MAME .nccccccccccccccccscccescccscesevers 
IN WHAT BRANCH OF ELECTRONICS ARE BWpOSE 2. cccccccccccccccescccesecescssceses 
YOU MOST INTERESTED? ............. ES ARE SED ee 
A eg ee ee ee CH ECK: 0 Home Study 


l 
| 
| 
l 
| 
| 
| EXPERIENCE ..cccccscees 
! 
| 
! 
L 


MAIL THIS COUPON 


CAPITOL RADIO ENGINEERING INSTITUTE 

ECPD Accredited Technical Institute Curricula—Founded in 1927 
N.W., Washington 10, D. C. D 
© Electronic Engineering Technology 

FIELD OF J (0 Broadeast (AM, FM, TV) Engineering Technology 
CO Television Engineering Technology 

© Aeronautical Electronic Engineering Technology 


hasta Zone ........ State 
© Residence School 


TODAY! 


(0 Korean Veteran 
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fy «Tandberg. 
/ / could-you, receive 
/such Tape Recorder, 

Values 





Speeds—1%, 3%, 7% ips—without audible 
wow or flutter at any speed. 


A hand-rubbed furniture cabinet and luggage 
transport case in one unit. 


e@ Microphone included has flat response within 
3db to 13,000 cps. 


Balanced Playback Amplifier with measured dis- 
tortion of under 1% at 2 watts, 5% at 3.3 
watts. 


High quality, high fidelity, Goodmans Speaker 
with a wide-range frequency response. 


Playing time up to 4 hours, 16 minutes at 1% 
ips on standard 1,200 ft. roll of tape. 


Superior built-in quality to provide better than 
ever audio performance at the Incomparable 
Value Price of $299.50. 


Ask your dealer for a 
demonstration or write for 
full information to: 


Tandberg 


10 E, 52nd St., New York 22, N. Y. 









BOOKSHEL! 





"ELECTRICITY AND ELECTRONICS— 
BASIC" by William B. Steinberg and Wal- 
ter B. Ford. Published by American Tech- 
nical Society, 848 East 58th St., Chicago 
37, Ill. 235 pages. Hard cover. $4.50. 

As the title states, this is a basic book; 
it might even seem too basic to the aver- 
age P.E. reader. However, although most 


| of us are familiar with tubes and tran- 


sistors, we are apt to hesitate a bit when 
someone asks: “Well, just how is electric- 


| ity made anyway?” Chapters such as those 


| others. 


on generation and transmission of power 
will answer that question—and many 
Written in a simple, concise and 


| down-to-earth way, the book includes some 
| small construction projects, none of which 





would be difficult for the P.E. reader. 

Recommended: for newcomers to elec- 
tronics and for the old-timers wanting a 
quick review. 

oe Wb WH 
"ADDITIONAL 1957 TELEVISION SERV- 
ICING INFORMATION" compiled by M. 
N. Beitman. Published by Supreme Pub- 
lications, 1760 Balsam Rd., Highland Pk., 
Ill. 192 pages. Paper bound. $3.00. 

The most recent of an extended series 
of publications, Beitman’s new compilation 
includes service data from A (Admiral) to 
Z (Zenith). Relying on factory informa- 
tion, the new volume contains a cross 
section of the most popular of the late 
1957 TV receivers and is meant to supple- 
ment, not replace, the earlier 1957 edition. 

Recommended: to the TV serviceman 
and technician, who will find it an inex- 
pensive means of keeping abreast of the 
latest in television circuitry. 


eo &S & 


“MASTER INDEX to Supreme Publications 
Most-Often-Needed Television and Radio 
Servicing Information." Published by Su- 
preme Publications, Highland Park, IIl. 
48 pages. Soft cover. 25 cents. 

This handy booklet contains a complete 
cross-index of the Supreme manuals. List- 
ing all radio and TV material from 1948 
through 1957, the Master Index provides 
direct reference to the volume and page 
where needed material can be found. -30- 
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CIRCUITS AT HOME 


ONLY 
with the New Improved 
PROGRESSIVE RADIO “EDU-KIT" 


‘B95 


Now Includes * No Knowledge of Radio Necessary 
% TRANSMITTER * Wo Additional Parts or Tools Needed 
* SIGNAL TRACER * Excellent Background for TV 
% SIGNAL INJECTOR * School Inquiries Invited 
% CODE OSCILLATOR * Attractively Gift Packed 


YOU DON'T HAVE TO SPEND 
HUNDREDS OF DOLLARS FOR A RADIO COURSE 


“The ‘‘Edu-Kit’’ offers you an 
rock-bottom price. 











FREE EXTRAS 


@ SOLDERING IRON 


@ ELECTRONIC TESTER 

@ TESTER INSTRUCTION MANUAL 

@ HIGH FIDELITY GUIDE e QUIZZES 

@ TELEVISION BOOK @ RADIO 
TROUBLE-SHOOTING BOOK 

@ MEMBERSHIP IN RADIO-TV CLUB: 
CONSULTATION SERVICE @ FCC 
AMATEUR LICENSE TRAINING 





















a 
making 
theory, construc- 
EVERY DETAIL. 


PRACTICAL HOME RADIO COURSE at 
Our Kit is ' s, 


Radio & Electronics Technicia 
use of the most modern methods home tra + ‘ou will o 
tion practice and servicing. THIS 1S A COMPLETE RADIO COURSE IN 1 
You will learn how to build radios, regular schematics; how wire and solder in 
a@ professional manner; how to service radios. You will work with the standard type of 
punched metal chassis as wel! as the latest development of Printed Circuit chassis. 
You will learn the basic principles of radio. You will construct, study and work with 
RF and AF amplifiers and oscillators, detectors, reqtifiers, test equipment. You will learn 


outstanding 
igned to tr 















































and practice code, using the Progressive Code ¢scillator. You will learn and practice @ PRINTED CIRCUITRY 
trouble-shooting, using the Progressive Signal Tracer, Progres: Signal Injector rogres- 
sive Dynamic Radio & ctronics Tester the accompanying tructional mate 
You will re training for the Novice, Technician and Gen Classes of Radio 
i You will build 16 Receiver, Transmitter, Code Oscillator Trace 
its, and learn how to operate them. You will receiv excelient 


|SERVICING LESSONS| 


You will tearn trouble-shooting and 
servicing in @ progressive manner. You 





idu-Kit’’ is the 

"' will pro- 
te 
it. 






vide you with ucation in Electronics and 


gnai Tracer alone is 


a Radio, worth many times the com 
. worth more than the price of the entire 


basic ed 
price of $19.95. The Si 








will practice repairs on the sets that 
you construct. ‘ou will learn symptoms 
THE KIT FOR EVERYONE and causes of troubles in home, portabie 
and car radios. You will "es how to 
; ‘ ’ 

You do not need the slightest background ages and backgrounds have successfully wnlque Signal tajester ina’ the aynemie 
in radio or science. Whether ;ou are inter- used the ‘‘Edu-Kit’’ in more than 79 coun- Radio & Se benation Tester While you 
ested in Radio & Electronics because you tries of the world. The ‘‘Edu-Kit’’ has been are learning in this practical way, you 
want an interesting hobby, a well paying carefully designed, step by step, so that will be able to many a repair job for 
business or a job with a future, you wil! find you cannot make a mistake. The ‘‘Edu-Kit'’ 





the ‘‘Edu-Kit"’ a worth-while investment. 


your friends and neighbors, and charge 
Many thousands of individuals of all 


ees which will far exceed the price of 
the ‘‘Edu-Kit.'' Our Consultation Service 





allows you to teach yourself at your own 
rate. No instructor is necessary. 



























will help u with any technical problems 
PROGRESSIVE TEACHING METHOD you may have. 

4. Stataitis, of 25 Poplar PI., Water- 

The Progressive Radio ‘‘Edu-Kit"’ is the foremost edugational radio kit in the world, bury, Conn., writes: ‘| have repaired 

and is universally accepted as the standard in the field of e ronics training. The ‘‘Edu- several sets for my friends, and made 


money. The ‘‘Edu-Kit’’ paid for test, ! 

was ready to spend $240 for a Course, 

oes 1 found your ad and sent for your 
it.’ 


FROM OUR MAIL BA 


Kit’’ uses the modern educational principle of ‘‘Learn by Doing.’’ Therefore you construct, 
learn schematics, study theory, practice trouble-shooting—ali in a closely integrated pro- 
gram designed to provide an easily-learned, thorough and interesting background in radio. 

You begin by examining the various radio parts of the ‘‘Edu-Kit."* You then learn the 
function, theory and wiring of these parts. Then you build a simple radio. With this first 
set you will enjoy listening to regular broadcast stations, learn theory, practice testing 
and trouble-shooting. Then you build a more advanced radio, learn more advanced theory 
and techniques. 











Gradually. in a progressive manner, and at your own rate, you will 
find yourself constructing more advanced multi-tube radio circuits, and doing work like a Ben Valerio, P. ©. Box 21, Magna, 
professional Radio Technician. Utah: ‘‘The Edu-Kits are wonderful, Here 
Included in the ‘‘Edu-Kit’’ course are sixteen Receiver, Transmitter, Code Oscillator, } am sending you the questions and also 
Signal Tracer, and Signal Injector circuits. These are not unprofessional ‘‘breadboard’’ } ig mong for them. | have nin 
experiments, but, genuine radio circuits, constructed by means professional wiring adio for the last seven years, but like 
and soldering on metal chassis, plus the new method of radio construction known as work with Radio Kits, and like to 


and | : } mt build Radio Testing Equipment. | 
Printed Circuitry. joyed every minute’ 8 
different kits; the Signai 
fine. Also like to let you k 
feel proud of becoming a member of your 
, Radio-TV Club."’ 


These circuits operate on your regular AC or DC house current, 


THE “EDU-KIT" 1S COMPLETE 


You will receive all parts and instructions necessary to build 16 different radio and elec- 


en- 
worked with the 








tronics circuits, each guaranteed to operate. Our Kits contain tubes, tube sockets, vari- lobert L. Shuff, 1534 Monroe Ave., 
able, electrolytic, mica, ceramic and paper dielectric condensers, resistors, tie strips, coils, Huntington, - Va: ‘Thought | would 
hardware, tubing, punched metal chassis, Instruction Manuals, hook-up wire, solder, etc. rop you a few lines to say that I re- 

In addition, you receive Printed Circuit materials, inclu g Printed Circuit chassis, ceived my Edu-Kit, and was really amazed 


special tube sockets, hardware and instructions. You also receive a useful set of too that such @ bargain can be had at such 





professional electric soldering iron, and a self-powered Cysemie Radio and Electronics a low price. {| have already s re- 
Tester. The ‘‘Edu-Kit"’ also includes Code Instructions and the Progressive Code Oscillator, pairing radios ¢@ phonographs. My 
in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You friends were really surprised to me 
will also receive lessons for servicing with the Progressive Signal Tracer and the Progres- get into the pang of it so quickly. The 
sive Signal Injector, a High Fidelity Guide and a Quiz Book. You receive Membership in roubleshooting Tester that comes with 
Radio- Club, Free Consultation Service, Certificate of Merit and Discount Privileges. the Kit is really swell, and is the 
You receive all parts, tools, instructions, etc. Everything is yours to keep, trouble, if there is any to be found.’’ 











r~"~““UNCONDITIONAL MONEY-BACK GUARANTEE ~~ H 


ORDER DIRECT FROM AD 
RECEIVE FREE BONUS RESISTOR KIT WORTH $5 
Send “Edu-Kit’ Postpaid. 1! enclose full payment of $19.95, 


A Send “‘Edu-Kit’” C.0.D. will pay $19.95 plus postage. 
C] Send me FREE additional information describing ‘‘Edu-Kit."” 







[ PRINTED CIRCUITRY | 


At no Increase in price, the “Edu-Kit” 
| now Includes Printed Circuitry. You build 
| a Printed Circuit Signal injector, a 
unique servici instrument that can de- 
| and TV troubles. This | 
revolutionary new technique of radio 
} construction is now becoming popular in | 
commercial radio and TV sets. | 
A Printed Circuit is a special insu- 
lated chassis on which has been depos- | 
| ited a conducti material which takes 








the place of wiring. The various parts 
are merely plugged in and soldered te 
terminals. 
Printed Circuitry is the basis of mod- | Soeococcescococesconesceses ec cesecccers 
ern Automation Electronics. A know!- 


| Sage of this subject Io today |} | PROGRESSIVE "“EDU-KITS" INC. 


a ity 
| for anyone interested in Electronics. ; 497 Union Ave., Dept. 537D, Brooklyn 11, N. Y. 
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this . 
great 


is 
the tape recorder is built. 


way 



















the new imported 


® 
N O ad C O ‘CONTINENTAL’ 


the world’s most advanced all 





ne portable tape recorder 


by Philips of the Nether- 
orld pioneers in electronics 


afted by Dutch master 
ans 


e Continent’s top designers 
s (72, 3% and 1% ips)... 
facks...pushbutton controlled 


row-gap (0.0002 in.) head 
ended frequency response 


de-range Norelco speaker 
t...easily portable...rugged 
through external hi-fi set 


For the name 
and address 

of your nearest 
Norelco dealer, 
write to 


NORTH AMERICAN PHILIPS CO., INC. 


High Fidelity Products Division 
230 DUFFY AVENUE, HICKSVILLE, L. I., N. Y. 
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YOUR TICKET TO A BETTER JOB 
AND — PAY! 


“<q 

























hl 


More Jobs Than We Can Fill 
Jobs in radio-TV-electronics are going begging. A commercial (not 
amateur) F.C.C. license is your ticket to higher pay and more inter- 
esting employment. We train you quickly —then help you find the job 
you want! 


itil 


‘ i a 
i 


Learn by Mail or in Residence 


Grantham School of Electronics specializes in preparing students to 
pass F,C.C, examinations. Correspondence training is conducted from 
Washington and Hollywood; resident DAY and EVENING classes are S : 
held ‘in both cities. Either way, we train you quickly and well—NO SSS 
previous training required. 


Grantham Training Is Complete 


The Grantham course covers all the required subject matter completely. 
Even though it is planned primarily to lead directly to a first class 
F.C.C. license, it does this by TEACHING you electronics. 


Weres Proog.... 


Our Guarantee that Grantham Students prepare for FCC ex~ 


If you should fail the F.C. C. exam after finishing our course, we guar aminations in a minimum of time. Here is a 
antee to give you additional training at NO ADDITIONAL COST. list ofa few of our recent graduates, the class 
Read details in our free Booklet. of license they got, and how long it took them: 
Two Complete Schools Baiscceesrsstssey License Wks, 

B.A. Wilims, 1401 E. Muriel, Orlando, Fla. Ist 12 


To better serve our many students throughout the entire country, 


Grantham School of Electronics maintains two complete schools — one naw ~oy oo Se. a 7 

-" my pas pte ci and one in ie D.C. 7 ——_ Paul $ ates, on 2th a aa P po 0 
0 . ° ge - 

pr haan tls FAS, SAEah PRGREEEER, Eee Se Robert Todd, 216 West End Ave, Cambridge,Md. Ist 13 

Dan Breece, Station KOVE, Lander, Wyo- Ist 12 

: r C C Joe C. Davis, Station WABO, Waynesboro, Miss. Ist I! 

ET YOUR FIRST CLASS COMMERCIAL F.U.U. Paul Chuckray,6814 Weber Rd. Afton, Mo... Ist IN 


W. Reynolds, 238; Washington Bivd., VeniceCallf. ist 42 


License in 12 Weeks! 


MAIL COUPON TO NEAREST OFFICE 


GRANTHAM 4 Grantham Schools, Desk 73-R 


School og Electronics 1505 N. Western Ave. OR 821 - 19th Street, N. W. 


Hollywood 27, Calif. Washington 6, D. C. 










1505 N. Western Ave. 
$ HOLLYWOOD Hollywood 27, Calif. Please send me your booklet, telling how I can get 
IVISION (Phone: HO 2-1411) my commercial FCC license quickly. I understand 
there is no obligation and no salesman will call. 
? WASHINGTON 821 —19th Street, N.W. NQMC... ccccccccccccccscaccccccscesess AGO sccccees 
S333 DIVIS on Washington 6, D.C. 
e vist nN (Phone: ST 3-3614) BADGER. 6 occcccccvecscoss powsseeeenses ccccccccces 
CA wcccdoccccecesnccescecccocggasite cece ee 
RGW lam snseveate’ in: (]Home Study, eetaent Classes. 
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V PRECISION 


... Manufacturers of fine electronic \ 
test instruments for over 25 years... 


\ 


i 


INTRODUCES 


P|A\C/O| 














For the first time —a line 
of test instrument kits 
engineered and produced 
under the auspices of a 
major test equipment 
manufacturer... 

and conveniently 
available directly 
from your own 

local electronic 

parts distributor. 


PRECISIONS’s 25 
years of experience 
is your assurance of 
PACO’s superior 
quality, styling, 





Model V-70 
Vacuum Tube 
Voltmeter Kit 
Net Price: $31.50 














Model B-10 
Battery Eliminator Kit 















performance Net Price: $41.95 

and value. j 
COMING SOON... 

Model G-30 

RF Signal Generator 

Model Z-80 ‘ 

Audio-RF Signal Tracer 5 o 8 

Model M-40 Model S-50 

High Sensitivity V-O-M y fet Pricae 847.50 














Model C-20 
Resistance—Capacity- 
Ratio Bridge Kit 

Net Price: $20.95 


Model T-60 
Tube Checker Kit 
Net Price: $36.75 














Available and on display at leading electronic 
parts distributors. Write for descriptive bulletin. 


: IPJA/C/o] ELECTRONICS CO., INC. 


70-31 84th Street, Glendale 27, L.1., N.Y. 


A Division of 
PRECISION Apparatus Company, Inc. 
: Export: 458 Broadway, New York 13, New York 
jin Canada: Atlos Radio Corp., Ltd., Toronto 10, Ontario 
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TOOLS 
Z and AF 


GADGETS 


CAPACI-TESTER KIT 

With the Heath Model CT-1, you can 
check most capacitors for “open” or “short” 
right in the 
| circuit. Com- 
| pact and easy- 

to-build, it will 
detect open 
capacitors 
from about 50 
uufd. up, when 
not shunted by 
an excessively 
low resistance. 
It will detect 
shorted capac- 
itors up tae 20 
microfarads. 

The CT-1 employs 60-cycle and 14-mc. 
test frequencies. Completely self-contained, 
it functions from the a.c. power line, and 
uses an electronic beam “eye” tube for 
“quick-as-a-wink” indication. Price, $7.95. 
(Heath Company, Benton Harbor, Mich.) 


FLEXIBLE “MULTI-LAMP” 

One lamp takes the place of many if you 
use a “Multi-Lamp” which is easily moved 
from place to place. A quick-coupler mech- 
anism locks the light on a small mounting 
bracket installed wherever lighting is fre- 
quently needed. Other features include a 
cool shade, 360° ball-bearing swivel, poly- 
vinyl covering on the arm to insure rigid 














flexibility, and a recessed bulb to eliminate 


glare. The Multi-Lamp is available with 
either 18” or 24” arms and with either 2- 
| or 3-conductor cords. (Moffatt Products, 
| Inc., 4824 Triton Drive, Minneapolis 22, 
| Minnesota.) —30- 
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EXPERIMENTERS, HOBBYISTS, ENGINEERS ! 


You should have VO LU M EF U of the 





TRANSISTOR 
APPLICATIONS BOOK 








Volume II of the Raytheon Transistor 
Applications Book contains a wide variety of 
new applications never before published. And, 
like popular Volume I, it’s more than a col- 
lection of circuits, it contains complete con- 
struction information including wiring dia- 
grams, illustrations and parts lists. It has 
complete sections on receivers, amplifiers, 
ham gear, test equipment and a full section 
devoted to a number of interesting and 





useful transistorized gadgets. 

There is a full section on basic transistor 
theory and circuit design, too, plus a section 
of installation and wiring hints on transistors 
and a lot of information on printed circuitry. 

Whether or not you have Volume I, if you 
experiment with transistors you should 
have Raytheon Transistor Applications 
Book, Volume II. Get it from your Raytheon 
Tube Supplier or send 50¢ to Raytheon, 
Department V2. 


RAYTHEON MANUFACTURING COMPANY 


Receiving and Cathode Ray Tube Operations 
Newton 58, Massachusetts 
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1 FEICOE ® 33-00 Northern Boulevard 
L. I. Cc. le N. Y. 
Show me HOW TO SAVE 50% on Laboratory Preci- 
sion test instruments & Hi-Fi. Send FREE catalog & 
CATA peice. name of neighborhood EICO Distributor. 


PE-10. 


SAVES YOU 50% on your Dec la gah, Aba aais saewone er 


TEST INSTRUMENT R H|-FI AOE vi a lade as gh eeeeoceseeseoses 
50 KITS & WIRED MODELS to choose from! TCC Ene ee ENE Oe Ts 


Prices 5% higher on West Coast. 








































————— 
Home, car, TV, Bm 1000 Ohms/ Volt 
appliance repairs: VACUUM TUBE NEW! PEAK-to-PEAK caaneiiiin 
VIVM 
am) #540 «= NEW! VOLTMETER 
REDI-TESTER #201 B #232 & UNI-PROBE #56 
(pat. pend.) 
KIT $12.95 KIT $25.95 eta — 

WIRED $15.95 WIRED $39.95 

“WIRED $49.95 WIRED $14.90 





















You build EICO Wan in one avening — but they last 
a LIFETIME! OVER ] MILLION in use today! 


5” PUSH-PULL 











mm NEW! COLOR & 











SCOPE #425 BLACK-8-WHITE ; Ad , 
KIT $44.95 $-mC TV @ Fins OF aise @| CONDUCTANCE 
ée P 2 d 
_WIRED $79.95 = SCOPE #460 3 U e3 TUBE & 
a} Lowest-pricea | Cl @ ae @_| KIT $79.95 TUBE TESTER #625 TRANSISTOR TESTER 
ee oe Pe FS wine $129.50) Kit $34.95 WIRED $49.95 | KIT $69.95 — WIRED $109.95 





1000 Ohms/Volt 





NEW! MULTIMETER 
RF-AF SIGNAL x . TV-FM SWEEP #556 
GENERATOR #324 GENERATOR (4¥/"" METER) 

360 
KIT $26.95 WIRED $39.95 KIT $34.95 WIRED $49.95 WIRED $23.50 


KIT $19.95 WIRED $28.95 


~ Test radio, hearing ai¢ aid) FF. RETMA Res. Sub. 
= a 1 photo- 
= electronic oe tay @ Box #1100 













6v & 12V 
BATTERY 























uN batteries: KIT $5.95 WIRED $9.95 
=. .7- 
Re BRIDGE & RCL ai #504 oF! pox #11200 
KIT $29.95 WIRED $38.95 COMPARATOR #9508 2 ana 
: ; KIT $19.95 WIRED $29.95 | KIT $9.95 WIRED $12.95 | KIT $5.95 WIRED $9.95 
e e 
UE d 
e = t = + = 
wew! 
NEW 0-WATT 
MASTER ™ ; 
CONTROL a 
NEW! FM TUNER #HFT90 PREAMPLIFIER *HF61 f£ reury 
KIT, less cover: $39.95* | KIT $24.95 WIRED $37.95 POWER AMPLIFIER 
WIRED, les» cover: $65.95" with Power Supply: sure = ACRO 10-330 OUTPUT XFM2 CHICAGO OUTPUT XFMR 


Cover: $3.95 *excisetax incl. | yi $29.95 WIRED $44.95 WIRED $99.95 KIT $57.95 WIRED $87.95 











2s —E New! 
; COMPLETE with 
20-WATT | (iN Bt bat Xt ‘ \ S + ~ 2. FACTORY-BUILT 
Leda rire . CABINET—2-WAY 





a sane HL-Fi SPEAKER _ 
Willi : NEW! 12-WATT Williamson- —=— 
eet INTEGRATED AMPLIFIER | type INTEGRATED AMPLI. PYSTEM #HE51 ~ 
Set 


, +HF52 FIER =HF12 oss 
KIT $49. 9 + $79.95 KIT $69.95 WIRED $109.95 KIT $34.95 WIRED $57.95 
ATES eel 
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Will There Be Another 
“ANDREA DORIA’’? 


Is the false security of radar to blame for ship collisions? 


‘ Le ay Sar AG Lae 
Wek. a 
va ‘—— = 


HE RIPPING CRASH as the “Stockholm” 

tore into the side of the “Andrea Doria” last 
year cracked wide open not only the unfortunate 
vessel but also the smug belief that sea disasters 
were a thing of the past. Fifty deaths totted up 
after the sea had closed over the speedy Italian 
liner were a grim punctuation mark to the ques- 
tion beneath the headlines: 

“Has radar really made shipping safe?” 

The answer comes as a surprise: “No!” 

A quick look at figures supplied by the Coast 
Guard for the past three available years shows a 





Wide World Photos 
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% 


installation on world's fastest 


Modern radar 
liner, the S.S. "United States,"’ is considered tops. 


steady, high toll of ship casualties by col- 
lision: 263 in 1954; 244 in 1955; and 279 
in 1956. Unfortunately, there is no accu- 
rate breakdown of the number of ships 
which carried radar, but the Coast Guard 
sifted the 1951 figures and got some inter- 
esting results. Of the 182 collisions involv- 
ing ships of over 180 gross tons, almost 
half—or a total of 90—involved vessels 
which carried radar. And of that figure, 
when the radar was in active use, under 
bad visibility conditions, the Coast Guard 
tagged radar as being a definite factor in 
42 cases. 

Is Radar Responsible? Now, of course, 
the specific question is: In what way was 
the radar responsible for the accidents? 


Diagram at right illustrates how radar works. The “own ship" sends out a pulse which travels 
at the speed of light, 186,000 miles a second, or | mile in 1/186,000 of a second. If the target 
is five miles away, it would take 5/186,000 of a second for the pulse to get there, and the same 
time for it to come back. On the scope it would show as five miles. Actually, the pulse would 
come back to the same antenna, but for purposes of clarity, this was not shown in the sketch. 
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Sample pictures of true-tracking radar. Scope at 
left (with artist's arrows) shows picture two minutes 
earlier than the one at right. Comet-like tails in- 
dicate direction of vessels, easing plotting job. 


The answer seems to be that the blame 
falls not so much on radar itself, but on 
the human factors involved in use of the 
equipment. 

Actually, there are two reasons for ra- 
dar’s “deficiency,” as sea captains are 
quick to point out—off the record. First, 
there is the tendency of men on ships 
equipped with radar to relax and let radar 
“do the work.” But that, it was noted, is 
not possible. Radar is only an adjunct to 
good seamanship—it can’t take the place 
of careful, competent work on the bridge. 

As an example, more than one passen- 
ger, home from an ocean voyage, has 
pointed out that there was no perceptible 
change in speed during fog or low visibil- 
ity. Although ship owners claim that their 
standing orders call for complete obedi- 
ence to international rules of navigation, 
more than one skipper has admitted that 
there are bonuses awaiting them if they 
bring in the ship within a half hour or so 
of schedule, and that there is a distinct 
possibility: of demotion to a lesser ship if 
they’re late too often. 

The second reason lies in the use of the 
radar itself. Conventional radar shows 
only the relative or apparent motion of 
objects in relation to each other, with the 
“own ship,” the vessel from which the 
signal is sent, stationary in the center. 
This means that even the buoys and near- 
by landmarks appear to be moving, while 
ships which seem to be moving in one 
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These traces indicate how off-center radar works. HOW RADAR WORKS 


At left, normal scope, with ship at center and land R mae ricer Som <a 

. “ : ‘ adar is like a man standing in front of a mountain. 
masses, of no value, intruding. At right, own If he yells and—with a stop watch—checks how long it 
ship" has been shifted and more water is shown. takes the echo to bounce back to him, he can tell how 
far away the mountain is. Fer instance, if it takes two 
seconds, he knows it’s about 1100 feet away. How 
direction may actually be heading in a come? Well, since it takes about one second for sound 


different direction. to travel 1100 feet at sea level, it would take two sec- 
onds for the round trip. If it took 10 seconds, he 


With such a system, it is necessary to would know that the mountain was about a mile away, 
plot each object on a chart to determine since sound travels about a mile in five seconds and 
its actual position. It can easily be seen it would need twice that time for the round trip 


The ‘‘yell’’ in radar is actually a very, very short 


that if the man on the bridge makes a burst of high-frequency radio waves pointed toward 
mistake in plotting, or if he has too many the mountain, or any other “target,” by a highly di- 
“blips” to plot at one time, the ship may rectional antenna. When the electromagnetic burst, 


traveling at about 186,000 miles a second, hits the 
target, it bounces back, hits the same antenna, and 
appears as a “blip” of light on the radar screen. The 


be in danger of collision. Investigations of 
collisions have more than once placed the 


blame on faulty plotting, as well as on distance away from the center of the screen is propor- 
“radar hypnotism” when the operator + wong = ger xe from hem — rhe —— 
< . : does the work of calculating this distance electronically 

ae almost literally mesmerized watch- without 4 step watch 
ing e scope. Therefore, if the target is one mile away, it will take 
Human Natur 1/186,000 of a second for the wave to get there, and 

e at Fau uman nature : : 

being what it is, it will probably be next to oe yr ye ape — vag ca a ong as 
‘ . . yuise comes DacK 2 ), ot a secon aiter 1 is Sen 
impossible to make all sailors conform to out, the set “knows”’ that the target is one mile away, 
the “rules of the road.’ But there are sev- and it puts the “blip” at the one-mile-mark on_ the 
eral new devices nearing the market radar screen. At the same time, the radar antenna 
eee = . . turns constantly, sending out these signals in all di- 
which will make it far simpler for the rections, so that it is continually ‘‘painting’’ pictures 
radar man to keep his head above water, on the scope of what the antenna ‘‘sees’’ at various 

and his vessel, too. distances all around. 











Both an American and an English firm 
have, within the past few months, unveiled and Decca Radar, Inc. will shortly market 
“true-tracking” radar, an adaptation of devices that will show all objects which 
conventional radar. Sperry Gyroscope Co. are actually moving as being in motion 
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Sperry's "Wanderer," former Navy vessel, is used as proving ground for new radar installations. 


while stationary objects will be motionless. 

By setting the ship’s course and speed 
into a small computer attachment, the 
radarscope will show, in effect, an “aerial 
motion picture” of ships within range of 
the scanner. In a panoramic presentation, 
moving objects, including the “own ship,” 
will appear in perspective as moving blips 
of light with small comet-like tails to show 
course of travel. Although this projection 
will not completely eliminate plotting, it 
at least will tell the navigator exactly 
which ships present a collision course. 

As an adjunct to Sperry’s true-tracking 
device, the company also can incorporate 
off-center radar, which allows the captain 
to position his “own ship” anywhere he 
wants to on the scope. In this way, if he is 
in harbor, for instance, he can put the ship 
at the point which eliminates most of the 
land masses and gives him more of the 
water on his scope. 

Memory Tube Will Help. An additional 
development which is about to be intro- 
duced by Raytheon Manufacturing Co. 


Boston Traveler photo from Wide World 
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goes one step further. It incorporates a 
‘“tmemory” tube which stores all the in- 
formation and can automatically plot the 
movements of other ships. The skipper will 
be able to feed the data on his course and 
speed into thé device and it will give an 
automatic answer relating his course and 
speed to othér ships and objects. It will 
also store the data indefinitely so that he 
can check back whenever he wishes. 

Actually, what Raytheon has done is put 
the memory tube between the receiver and 
the radarscope, so that everything the re- 
ceiver “sees’’ is stored on the tube and can 
be presented on the scope as the observer 
wishes. And the actual track of other ves- 
sels may be recorded for the captain to 
watch. This would completely eliminate 
the necessity for hand-plotting even the 
few ships required in true-tracking. 

In other words, the “new” radar will be 
more automatic,. easier to use, and un- 
doubtedly will make navigation at sea 
much safer. However, radar will never be 
able to eliminate the human factor from 
seamanship — unless. the 
electronic brain entirely 
takes over the running of 
our ships. Until that 
time, it will still be nec- 
essary for our seaman to 
remain constantly alert 
and obey the rules of the 
road, no matter how 
tempting it may be to 
rely on the “big eye” on 
the bridge. Otherwise, we 
may soon again hear 
those terrible words on 
the international distress 
band: “Mayday! Mayday! 
Sinking re It 
may be another “Andrea 
Doria.” —30- 


End of a gallant ship—the 
“Andrea Doria" sinks . .. 
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How To Give Orders To a 
ELLING will get you ad | = te 8 fs iad : Cc A L 


nowhere—nor will psy- 
chology. Punching a com- 
puter in the nose may elec- eg ce A 8 P| 
trocute you. But punching 
tape works wonders. 
Communication between humans and The process of translating the orders we 
machines is one of the main technical prob- want to give into the machine “lingo” is 
lems of our time. Our automatic machines’ called “programming.” In one type of pro- 


are wonderful servants to our needs—far gram, the orders are in a punched pattern 
superior to the human 


slaves who accomplished 
the technical feats of an- 
tiquity, such as_ building 
the pyramids or the Great 
Wall cf China. Our_ma- 
chine servants make _ far 
more complicated  struc- 
tures. But these metal ro- 
bots are strangers among 
their flesh-and-blood mas- 
ters, and they don’t under- 
stand human language. 

Machine “‘Shop-Talk.”’ 
To give orders to the com- 
puters, which act as a sort 
of brain to automatic ma- 
chines, the orders must be 
translated from human 
language into machine 
symbols, which form a code 
for the commands. 
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eee eeeee0 eeeeees 280006680 
a SCeeeese 80000808 8000080 eeee0 eeeeee eseee 
eee e00080 eeeee 8& 800680 eeese0@ eeeeee eeee 
L.ssF L46F LO7F 400F 5O0OOF 7TJBF 
PICK UP =! PICK UP STORE PICK UP PICK UP 
ADD SUBTRACT — MULTIPLY 
MULTIPLY 
Here’s an actual punched tape that gives orders to compartment. So right off the bat the brain is 


a mechanical brain. The brain’s name is ILLIAC 
and it lives at the University of Illinois. 

The holes are punched in vertical columns, and 
under certain columns you can see a number or a 
letter, Each number and letter is called a digit. On 
the tape above, there are six sets of four digits. 

Each block of four digits is an order telling the 
mechanical brain to do something. So let’s take a 
closer look at a sample block; take the second one, 
L46F. 

The first two digits order the brain to do a specific 
job, which is printed below the block. In L46F, the 
first two digits are L4, a combination which tells the 
brain to pick up a certain number and add it to an- 
other one. Which number should it pick up? 

That’s where the third digit comes in; it refers to 
a particular permanent storage compartment in the 
brain. In our example, the third digit is 6, and that’s 
the number of the compartment. The brain, then, is 
ordered to pick up the number it finds in the sixth 
permanent storage compartment and add that num- 
ber to another one. 

The last digit is F. It signals the end of the order; 
note that all of the blocks above end in F. Now 
we're ready for the complete order. 


L55F. The first two digits simply mean “‘pick up.” 
The third digit refers to the fifth permanent storage 








temporary 
* ) 


ordered to pick up the number in the fifth permanent 
storage compartment and put that number in a 
called the accumulator. The ac- 
cumulator, which is used in almost every step, will 
hold the number temporarily until the mechanical 
brain needs it. 


storage 


L46F. “Pick up the number in compartment 6,” 
the brain is now ordered,.‘‘and add it to the number 
you just put in the accumulator. Leave the result 
there.”’ 


L0O7F. The brain picks up the number. it finds in 


compartment 7, subtracts it from the total in the 
accumulator, and leaves the result there. 
400F. The brain thkes the number out of the 


accumulator and parks it in compartment O of the 
permanent storage. 


500F. The brain is ordered to pick up the number 
it just stored away in compartment O and prepare 
to multiply it by another number. 


7J8F. The brain pilfers a number from compart- 
ment 8 and multiplies it by the number in the 
previous step. 


Simple, isn’t it? And it took the mechanical brain 
less than 1/500th of a second to do all of it. What 
were you doing during that time? Loafing? 
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The principle of an auto- 
DRIVE MOTOR 


mated machine tool numeri- 
cally controlled through 
punched tape is illustrated 
in this schematic presenta- 
tion. The tape contains cod- 
ed instructions for a complex cam shape, which 
the machine is producing without any human at- 
tention. The spindle pulses sent back to the in- 
terpolator in the computer section synchronize 
the tape commands with the progress of the 
work. The feedback pulses piped back into the 
error register of the computer allow the ma- 
chine to discover and correct its own mistakes. 


CROSS FEED 
READING HEAD 
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Hole grinding is a cinch with this auto- 
matic Pratt & Whitney machine. Once 
the programmer (right) has punched the 
tape, the technician has threaded it into 
the computer (center), and the machinist 
has started the grinder (bottom), the 
whole thing runs by itself, boring cylinder 
blocks for aircraft engines at a Ford plant. 


of holes in a paper tape. The tape 
is then fed into the computer, 
which “reads” these orders and 
does what we want it to do- 
cough up the answer to a mon- 
strous mathematical problem, di- 
rect a machine to drill a hole in a 
certain place, or any one of in- 
numerable preassigned tasks. 

Hail to the Hole. Punching 
certain configurations of holes 
into tape is one of the most ver- 
satile coding methods presently available. 

Among the recent applications of the 
punched tape is something called “numer- 
ical control,” an important part of automa- 
tion. Here’s the gist of it: we first convert 
a blueprint into a set of numbers ex- 
pressing the dimensions. Then we punch 
the numbers into a coded pattern on a 
paper tape. When fed into the computer, 
the tape sets off a corresponding series of 
electric pulses which direct the operation 
of a machine tool of some sort. The ma- 
chine tool will precisely cut the part called 
for in the blueprint. 

Money vs. Nerves. The automatic mill- 
ing machine has a psychological advantage, 
too. When a machinist starts out with his 
piece of metal, it is worth a few dollars. 
Near the end of his work, the value of this 
piece of metal has climbed hundreds of 
dollars because of the work involved in it. 
The machinist is practically a nervous 
wreck as he starts to drill the final hole, 
and he could easily botch the job 
from tension and anxiety. 

But if, instead of a human bun- 
dle of nerves, an electronic robot 
guides the machine, the process 
becomes immune to emotion; for 
the robot knows nothing of value 

-neither in dollars nor fear for 
the job. It ‘“‘knows’’ only the blue- 
print dimensions of the part to be 
manufactured—nothing else. With 
so little “knowledge,” it is impos- 
sible to become confused, to have 
conflicts, to make mistakes. The 
very stupidity of such a “mechan- 
ical brain” thus becomes a virtue. 
For robots, ignorance is bliss. 
That, after all, is why they are 
robots. Given intelligence, they 

(Continued on page 120) 
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Getting the Message Over—Fast! 


NE of the biggest headaches of an army is communications. Determined not to be 

caught napping, our armed forces keep up constant research in every field of 
communications to make them faster, simpler and more efficient. Shown here are 
three of the latest developments. Above, two Signal Corpsmen test the newest facsimile 
set which can put a high-quality Polaroid photo in the hands of the command post 
miles away in five minutes. The Times Facsimile Corp. equipment fits easily into the 
back of a jeep, and can transmit 40 miles. Below, left, the Signal Corps has fitted its 
new helmet radio with silicon “solar batteries.” Results are so promising that they’re 
being considered for walkie-talkies. The clusters on the crown of the helmet charge 
four small nickel-cadmium storage batteries for peak current in the daytime and 
to power the set at night. A transistorized converter hikes the 4.5 volts to 50 volts. It 
weighs less than a pound. Below, right, the Marine Corps is getting effective point-to- 
point contact with this highly directional, egg-shaped antenna used with its new 
lightweight radio developed by Raytheon. The set can be carried by one man, and 
is ideal for use with troops landed by helicopter. It works 
in the super-high-frequency (microwave) band, and can 
be linked in chain fashion with other transmitters of the 
same type to relay a signal up to 40 miles. —30- 
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Original Heathkit crystal receiver before 
conversion is shown above. The tran- 
sistorized version may be seen at right. 


loudspeaker operation 


UR TITLE refers not to the marriage 

superstition but rather to a trend in the 
electronics industry. The combining of the 
old and the new is now standard procedure. 
Ideas once consigned to the junk box are 
being dusted off and re-examined in the 
light of today’s needs. Techniques are de- 
veloped which allow tormerly impractical 
contrivances to reappear in new, workable 
forms and products! The _ electrostatic 
tweeter, the crystal detector, and even the 
ever-present magnetic phonograph pickup 
are “modern” devices which have been 
with us for 30 years or more. 

So, in line with the times, we are present- 
ing to you a little receiver using one of the 
oldest of electronic components—the crystal 
detector, and one of the newest—the tran- 
sistor. By employing a well-designed crys- 
tal receiver kit—the Heathkit Model CR-1 

as a base of operation, you'll find that 
you have plenty of room inside for all the 
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Something Old—Something New 
| 


How to convert a crystal set for transistorized —_—_ 


; 











added components, including a tiny loud- 
speaker. And the finished receiver is just 
as handy to carry about as was the uncon- 
verted CR-1. 

If you’re starting from scratch, the re- 
ceiver can be assembled just as called for 
in the Heathkit instructions. Hook it up to 
an antenna and ground, and check the vol- 
ume on a local station. This will give you 
a “standard” against which to compare the 
amplification achieved by adding the tran- 
sistors. You have a choice of two transistor 
amplifier circuits. The first, a single-stage 
job, is used with headphones, while the 
second is a two-stager that will permit loud- 
speaker operation on strong local stations. 

One-Stage Amplifier. Al! parts of the 
amplifier are fastened to a single strip of 
perforated phenolic, 5”x2”x\,” thick, the 
assembly being held to the underside of the 
two variable capacitors in the receiver with 
cellophane tape. (It may be necessary to 
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one more of them from the metal panel. 
You will find one of the Phones jacks in- 
sulated from the panel and ene grounded. 
Using shoulder washers, “unground” the 
grounded one. Tape the transistor amplifier 
assembly in place and connect the end of 
the crystal diode (which originally went to 
one phone post) to the free end of C1. Run 
the lead from the coil and the 365-uzfd. 
fixed capacitor (which originally connected 
to the grounded phone post) over to the 
Gnd. lug. To this same lug goes the lower 
lead (CK722 emitter and battery plus) as 
shown on the schematic diagram at left. A 
hole should be cut in the Bakelite case for 

the on-off switch, according to 
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the dimensional sketch shown 
below, left. 

The single-stage amplifier will 
give good results with the low- 
est cost transistors, and can use 
most p-n-p types. For n-p-n’s, 
reverse the leads to Bi (plus to 
collector). As only about 0.2-0.4 
ma. is drawn from the cells, 
they will last for months. 
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Two-Stage Amplifier. For 
loudspeaker use, it is necessary 
to add another transistor stage. 
The first stage is almost ex- 








Bl—Two 1/-volt cells (Eveready #912, Bur- 
gess #7 or equivalent) 

C1—0.01-utd. ceramic disc capacitor 

C2—0.001-yfd. ceramic disc capacitor 

R1l—1-megohm, '2-watt carbon resistor 

S1—S.p.s.t. slide switch 

TR1—CK722 transistor (Raytheon) 

1—Two-cell battery clip (Lafayette MS-138) 

1—Sheet of perforated phenolic (Lafayette MS- 
305) 


Pictorial and schematic above are of the 
original Heathkit circuit and the one-stage 
transistor amplifier that is added to it. The 
antenna coil is available only in the kit. Cab- 
inet layout below shows the cutouts to be 
made in the CR-! cabinet. If the one-transistor 
job is used, only the switch cutout is needed. 
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reposition the antenna coil closer to the 
panel to avoid shorting to the phenolic- 
mounted components.) At one end of the 
strip, mount a dual holder for the two-cell 
battery (B1) using a pair of 6-32 nuts and 
bolts. Capacitor C1, resistor Ri and tran- 
sistor TR1 are held to the strip by “lacing” 
their leads through appropriate holes. 

In order to use the same binding posts 
for the transistor receiver as were employed 
in the original set, it is necessary to insulate 
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actly like the one already de- 
scribed, except that a fixed resistor (R2) 
has been substituted for the headphones. 
All parts for this amplifier can be mounted 
on the same perforated 5”’x2”’x\%4.,”" plate 
and, as with the single-stage amplifier, 
parts layout is not critical. Again, all parts 
with wire leads are fastened by simply run- 
ning their leads through the perforations. 

Cut a speaker hole to the dimensions 
shown. Be sure to place it accurately, so 
that it won’t snag any of the chassis parts. 
A small square of wire screening or other 
“grille cover’ should be mounted inside the 
speaker cutout, to protect the delicate cone 
from damage. The speaker hole shown was 
made with an Arco rotary hacksaw, but a 
small circle of drill holes may be made if 
you don’t have such a saw, and you can fill 
the 13%” area with holes or file out the en- 
tire area to make one large hole. 

While the two-stage job is intended to be 
a “loudspeaker receiver,” some _ stations 
won’t have enough volume for speaker use; 
the phone binding posts are therefore con- 
nected so that headphones may still be em- 
ployed when required. For loudspeaker use, 
connect a wire from post 2 to the Gnd. post 
on the receiver panel. For headphone use, 
remove this jumper (which will cut out the 
speaker) and connect your phones. 

With this amplifier, it is actually possible 
to overload the second transistor (TR2) 
with loud signals. This does no damage, but 
will result in poor tone quality. Such over- 
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Miniature speaker is mounted in 
cabinet as shown below. Phenolic 
panel should be cut out as shown to 
enable it to clear the speaker mag- 
net when the front panel is installed. 
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TO 
PHONES 








B1—Two 1}2-volt cells (Eveready 
#912 or Burgess #7) 

C1—0.0l-ufd. ceramic disc ca- 
pacitor 

C2—0.001-ufd. ceramic capacitor 

C3, C4—0.l-ufd. ceramic capac- 
itor 


Rl—l-megohm, Y2-watt carbon 


resistor 

R2—22,000-ohm, Y2-watt carbon 
resistor 

R3—120,000-ohm, 2-watt carbon 
resistor 








S1—S.p.s.t. slide switch 
Tl—Audio output transformer, 
2000-ohm primary, 10-ohm sec- 








ondary (Argonne AR-96) 
TR1, TR2—CK722 transistor 


SPKR.—11/"” loudspeaker, 10 
ohms impedance (Argonne 
AR-95) 


4 cl 
Olj \ pid. 


1—Two-cell battery clip (Lafay- 
ette MS-138) 

1—Sheet of perforated phenolic 
(Lafayette MS-305) 





Two-stage amplifier is de- 
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signed so that only a few com- 
ponents, the speaker and the 
transistor, need be added for 
conversion from the one-stage 
model. The components may 
have to be relocated as per the 
photograph above, right. 


oh 


























loading may be eliminated by detuning the 
Ant. capacitor slightly (turn it toward zero 
for less volume) with the Ant. switch set 
at zero. Even with both transistors in use, 
the current drain will be only about 1 ma. 

Though designed especially to fit into the 
Heathkit CR-1 receiver cabinet, these little 
amplifiers can be used with any other crys- 
tal set with similar results. 

For Improved Tone. Although very effi- 
cient for its size, the miniature speaker 
mounted in the Heathkit cabinet can’t 
move enough air to enable reproduction of 
the lower frequencies. You can obtain 
really surprising results by connecting the 
CR-1 to a 6” or 8” speaker mounted in an 
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appropriate baffle. The “Oval-Flex” de- 
scribed on page 109 of this issue might be 
ideal. 

There are other tricks you can try with 
your modified CR-1. For example, you can 
use it as a tuner and feed it into an input 
of your hi-fi amplifier. It would be best to 
disconnect the CR-1’s internal speaker by 
removing the jumper wire between post 2 
and the ground post. Now connect a 
shielded lead between post 1 and ground 
and plug it into your tuner input. And for 
a really “wild” experiment, don’t use your 
hi-fi amplifier—just try out the modified 
CR-1 with your living-room hi-fi speaker- 
system directly. 3 
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Student at Arizona 
State College be- 
gins to work prob- 
lem on "home-built" 
analog computer. 
Many of the parts 
were made by stu- 
dents. The “brain” is 
6’ long and 12’ high, 
has a plotting board 
that resembles a tel- 
ephone switchboard. 
Much of the design 
was done by one 
of the instructors. 
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Electronic Brain Goes to College 


A home-built analog computer at Ari- 
zona State College is solving in a half-hour 
problems it would take a man months to 
figure out. Some of the parts were built 
by 14 students in the school’s circuits 
course and their professors, others were 
supplied by interested firms. The machine 


will add or subtract any series of num- 
bers, multiply or divide, raise numbers to 
related powers, extract roots, differentiate, 
integrate, solve simultaneous equations, or 
perform any combination of these func- 
tions. The students can set it up and get 
answers to most problems themselves. 


Don’t Get “Burned” on a “Hot’’ TV Set! 


The recent death of a 6-year-old Chicago 
boy has thrown into sharp focus the need 
for safety redesign of a.c.-d.c. television 
receivers. The lad brushed against the 
metal stand holding the set at the moment 
he touched a metal kitchen cabinet. He 
was electrocuted instantly. The metal-cased 
receiver was found to be “hot” enough to 
light a 60-watt bulb. A screw from the 
chassis was said to be in contact with the 
metal case, and hence the safety precau- 
tions of the manufacturer were ‘“short- 
circuited.” 

In an a.c.-d.c. receiver, one side of the 





Push-button construction work is on the way. A standard U.S. Army “Tournadozer" equipped with 





a.c. line is connected directly to the chassis 
and it is vital that the conductive metal 
parts (chassis, control shafts, etc.) be 
isolated and insulated from the person 
operating the set. If the manufacturer had 
supplied a polarized plug, this fatal acci- 
dent could have been avoided. Ideally, of 
course, such sets should be used with an 
isolation transformer. Also, the cabinet 
could be grounded to a water pipe or to 
the center screw of the power outlet, which 
should be grounded. In the latter case, if 
a potentially dangerous short occurred, the 
only risk would be a blown fuse. 


ea 


standard military radio equipment (above) can be put through its paces by helicopter or jeep with 
transmitter and special control box up to a distance of |5 miles. It's under test at Fort Belvoir, Va. 
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Subscription television—what it is and how it works 





HAT IS THIS THING called pay-TV ? 

More and more it’s been in the news 
lately, and chances are that very soon the 
FCC will hand down a decision on whether 
to allow a public test or not. So let’s ex- 
amine it, take it apart and see what makes 
it tick. 

Pay-TV (or subscription television, to use 
the technical term) is just what the name 
implies—ttelevision service for which the 
viewer pays rather than the sponsor. With- 
out going into the name-calling aspects of 
the controversy, there are powerful ele- 
ments opposed to the system, and equally 
powerful elements in favor of it. There- 
fore, the FCC—which has been examining 
all aspects of the situation for several 
years—has a ticklish decision to make. 

The system itself can be used in two 
ways: broadcast transmission on one or 
more channels, with the viewer choosing the 
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Associate Editor 


program he wants to see and paying for it; 
or closed-circuit ‘transmission, paid for on 
a program basis or by a monthly flat fee. 

Each method has its proponents, but at 
the moment the FCC enters the case only 
in the broadcast aspect, since it has the 
power to regulate such transmission. It is 
possible that in the future the agency may 
rule that it has power over interstate 
closed-wire television also. 


BROADCAST TRANSMISSION 


The key to the broadcast transmission 
scheme, of course, is a means of prevent- 
ing just anybody from receiving the pro- 
grams. The three major firms in this field 
have all turned to coding (scrambling), 
which presents a problem. 

If they scramble the picture and sound 
(they believe sound must be coded too, be- 
cause they’ve found that people will just 
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Basic operation of broadcast subscription TV is exactly the same as normal television. The big 


listen to the sound and enjoy it), there must 
be some way of unscrambling it. So, natur- 
ally, they will provide their customers with 
decoders. But there’s the rub.. Some people, 
principally the proponents of closed-circuit 
transmission, claim that any coded broad- 
cast could be bootlegged (uncoded by those 
not paying for it) with the greatest of ease. 
Those sponsor- 
ing broadcast 
transmission 
deny it. They 
say that it 
would be an ex- 
tremely difficult 
process and, in 
these prosper- 
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ous times, wouldn’t seem worth the work. 

Scrambling. First let’s examine scram- 
bling. Generally, three types would be used, 
individually or in random order. One is cod- 
ing by line groups, in which groups of lines 
are shifted in relation to each other, giving 
a Venetian blind effect whereby each of 
the “slats” forming the picture is moved in 
relation to the next. 

Field coding is the second type, in which 
the two fields of the picture are shifted in 
relation to each other. The normal field 
results from the way the picture is “‘paint- 
ed” on the tube. In the 525-line picture, 
first alternate lines are transmitted, then 
the lines in between, but in such rapid se- 
quence that you “see” both fields. In cod- 


Decoder used by Zenith has numbers set by knobs, obtained 
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ing the fields, the two sequences would be 
shifted out of relationship, so you would 
see a blurred series of images rather than 
a clear picture. 

The third form is essentially the same as 
the first, except that instead of coding 
groups of lines a single line is shifted out of 
phase with the next. In addition to this, in- 
version of polarity is used just to confuse 
the picture. Here white would appear to be 
black, and black white. 

When all three types are used in ran- 
dom order, with reversal of polarity thrown 
in for good measure, the result is quite defi- 
nitely impossible to make out. 

Decoding. The coded picture, to be 
viewed, must be decoded. There are three 








K') POINT OF NO RETURN may | 
(2) GRAN "LUSION may 2 
(3) HEAVIWEIGHT CHAMPONSHOP may 3 
) FAUST may 4) 
(3) MURDER IS MY BUSINESS may 5 
©) BARES Im TOYL ENO mar 6 
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difference is the insertion of a scrambler step before transmission and a decoder at the receiver. 


decoding systems currently taking the spot- 
light which are ready for action. 
Skiatron uses a decoder which is keyed 
by a printed-circuit IBM-type card. The 
card is inserted and the viewer presses a 
button. The circuit is closed and the de- 
vice automatically clears up the picture. At 
the same time, it punches the card as a 
record. At the end of a month, the card 
would be sent back, the total tallied, and 
the next month’s card sent to the viewer. 
Zenith uses a decoder on which five knobs 
can be turned to form a series of numbers. 
A punch-out card provided by the firm 
supplies the proper number for the day in 
question, and would work only for that 
decoder. Punched holes form the basis for 


by punch-out card, while Skiatron's system (below) uses printed-circuit card inserted in decoder. 








billing. A small electronic computer is used 
to “devise” the numbers for each subscriber. 

Paramount’s Phonevision, which was or- 
iginally conceived as a telephone transmis- 
sion operation, has since switched to broad- 
cast, but in this case, rather than numbers 
and cards, a coin box is used. When the 
proper number of coins has been deposited, 
the picture will be unscrambled. 


CLOSED-CIRCUIT TRANSMISSION 


If the FCC fails to approve tests of broad- 
cast pay-TV, the industry will be forced to 
fall back on closed-circuit transmission. In 
this case, a huge wiring program would be 
entailed. While this might not be too costly 
for smaller towns and rural areas, it would 
involve considerable expense in metropoli- 
tan areas where telephone and utility wires 
are underground. On the West Coast, how- 





ever, some communities—such as the city 
of Los Angeles—have most of their utility 
wires on poles above ground. This would 
simplify closed-wire installation to a tre- 
mendous degree. 

Skiatron has claimed to have developed a 
new light line which is inexpensive, yet 
would be able to carry three signals. Such 
a line would cut down costs tremendously. 
Otherwise, of course, coaxial cable would 
be used. 

Jerrold, a firm which specializes in com- 
munity antenna systems, claims that closed 
systems are the only practicable types for 
subscription television, since, the company 
says, it is simple to devise an unscrambler 
which would decode any picture. Jerrold 
stated before the FCC that it is prepared 
to file for a patent on such a device. Also, 
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this firm points out that there are scores 
of communities already wired for master 
antenna systems, and calls for FCC-spon- 
sored tests in such an area. It adds that 
there would be no problem of “bootlegging” 
the signal, since service would be supplied 
by simple switching as in a telephone office. 
Jerrold is in the process of setting up such 
a system in Bartlesville, Okla., which will be 
run by a theater chain. Three channels will 
be available, one offering 13 first-run 
movies, another second-run pictures, and 
the third background music, news and 
time; for this entertainment package, the 
subscriber will pay $9.50 a month. 


WHAT THE FUTURE HOLDS 


Under both types of transmission, the 
programs are expected to be first-run 
movies, 


Broadway plays and musicals, 


Typical of encoding systems 
which will scramble picture and 
sound is this one used by Ze- 
nith. The monitor in front keeps 
continuous check on picture 
“quality.” Although this is a 
rather elaborate setup, other 
coding installations are simpler. 
A closed-wire system would 
need no scrambling, since pro- 
grams would be routed to cus- 
tomers by means of a switch- 
ing system similar to one used 
for a telephone switchboard. 


sports, opera, symphonies and certain spe- 
cial events, as well as strictly educational 
programs. 

In some quarters this is seen as being the 
ruination of the movie industry, but others 
claim that it would be its salvation. Some 
say that to force the public to pay for a 
broadcast would violate the “freedom” of 
the air; others point out that the public is 
actually paying for commercial television 
now through buying the products of the 
firms that pay for the air time. 

One thing is certain. In one way or an- 
other, there will be a form of pay-TV in the 
not-too-distant future. Whether you will 
be willing to pay from 25 cents to a dollar 
or more for such entertainment will be up 
to you to decide. But it will be there for you 
to make the choice. —30- 
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Battery-operated, this ‘port- 


able’ intercom is free from 


power line problems. It can be 
set up anywhere as a temporary 
or permanent communication 
center for the home or farm. 





Transistorized “portable” intercom features 





CBS-Hytron 2N255 power transistor 


By LOUIS E. GARNER, JR. 


UR EFFICIENT FRIEND, the tran- 

sistor, is finding new employment 
opportunities daily. Anywhere that a low- 
noise, low-impedance, and low current- 
consuming amplifier is required, there you 
are apt to find one or more of these little 
fellows inquiring: ‘‘Gotta job for:me? I’m 
light-weight, heavy-duty and willing to 
travel.” 

The home intercom system is a natural 
for “transistorization.” By powering it 
from a 6-volt battery, the possibility of 
shock or power supply hum can be elimi- 
nated. This unit is designed around three 
old standbys (CK722’s or equiv.) and a 
newer type 2N255 power transistor. The 
circuit is simple and you should have little 
difficulty either in assembling the compo- 
nents or raising the cash to buy them. 

The chassis can be constructed of a 
scrap piece of perforated Masonite, 4” 
plywood (with holes drilled for parts 
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mounting) or even sections of an old cigar 
box. It’s a good idea to apply a couple of 
coats of acrylic spray to the “chassis” 
before mounting the components. This will 
prevent moisture from wilting it after in- 
stallation in the cabinet. 

As can be seen from the photos, the 
power transistor is mounted with 6-32 nuts 
and bolts, as are T1, T2, and T3. Place a 
soldering lug under one of the 2N255 
mounting nuts and use it for the collector 
connections. (The 2N255 has the collector 
internally connected to its shell and so 
the shell cannot be grounded.) Insert tie 
points wherever convenient and run the 
common leads to them. The rear bracket 
and the brackets mounting the switch and 
control can be cut from an aluminum angle 
or shaped from sections of a “tin” can. 

Layout and wiring are not especially 
critical as long as care is taken to keep 
input and output circuits well separated, 
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100] | pfd. 


BI 
a. a > 
Shhh 
B1—6-volt battery (see text) 
Cl, C3—2-yfd., 6-volt electrolytic capacitor 
C2, C4—10-yfd., 6-volt electrolytic capacitor 
C5—30-yfd., 6-volt electrolytic capacitor 
C6—100-yfd., 6-volt electrolytic capacitor 
Rl, R9—100-ohm, ¥2-watt carbon resistor 
R2—330,000-ohm, /2-watt carbon resistor 
R3—3000-ohm potentiometer (Gain Control) 
R4, R7—4700-ohm, ¥2-watt carbon resistor 











Tl 





R5—270,000-ohm, '/2-watt carbon resistor 

R6—47-ohm, 2-watt carbon resistor 

R8—100,000-ohm, 1/2-watt carbon resistor 

R10—4700-ohm, 1]-watt carbon resistor (see text) 

S1—S.p.s.t. toggle switch (Power) 

S2—D.p.d.t. spring return rotary switch (Cen- 
tralab No. 1464) 

S3—S.p.d.t. normally open push-button switch 
(Mallory 2003-L)—in Remote 
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Intercom cabinet with and without amplifier installed (top). The location of 
major amplifier components can be determined from the view directly above. 


preferably at opposite ends of the chassis. If 
your intercom shows a tendency to whistle, 
squeal or howl, the problem is probably 
due to audio coupling through the power 
supply or to bad parts layout. 

The base resistor (R10) of the output 





Schematic and parts layout (left) present 
no difficulties to the experienced builder. 


Tl—Input transformer; 3-ohm primary, 4000- 
ohm secondary (Argonne No. AR-125) 

T2—Driver transformer; 500-ohm primary, 8- 
ohm secondary (Argonne No. AR-164) 

T3—Output transformer; 48-ohm primary, 3.2- 
ohm secondary (Argonne No. AR-503) 

TRI, TR2, TR3—-CK722 transistor (Raytheon) 

TR4—2N255 transistor (CBS Hytron) 

SPKR.—4" PM speaker, 3-4 ohm voice coil 
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stage is of a higher than normal value in 
order to minimize battery drain. If the cir- 
cuit shows a tendency to distort or over- 
load on strong signals, the value of R10 
can be reduced. With the original 4700- 
ohm value, the battery drain will be 
approximately 80 ma. Lowering the value 
of R10 will increase the amount of current 
drawn. 

As far as the input and output con- 
nectors are concerned, any convenient 
three-terminal strip will do. Binding head 
connectors were used in the model, but 
other types may be more easily available. 

The 6-volt battery can be made up of 
four 1%-volt “D” flashlight cells mounted 
in series-wired battery clips (see above). If 

(Continued on page 122) 
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ERE’S a burning tool you can make in 
half an hour. You can probably find 
all the materials in your junk box, or at 
most, they would cost you $3 to $4 at any 
parts store. The transformer is a 6.3-volt 
filament transformer capable of delivering 
3 or more amps. The 100-ohm, 5-watt 
rheostat is the temperature control. A 
short length of Nichrome wire makes up 
the burning tip, which you can attach to 
the ends of an ordinary pair of test prods. 
You can find a million uses for the tool, 
particularly with leather and plastic. You 
can mark your possessions, such as suit- 
cases or leather bags. Or you can burn 
designs into plastic objects which can then 
be filled with India ink to make them 
stand out. 
The workings of the power supply can 
be fitted into a small aluminum chassis. It 
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A Simple Burning Tool 
Will Mark Leather, Plastics 


would be best to use a rubber grommet to 
protect your power cord, although you 
could put tape around the edge of the hole 
you drill in the chassis. The test prods 
should be glued together by Duco cement 
or the like. —Forrest H. Frantz, Sr. 





NICHROME 
Tip 


117 VAC. 


9° 





TRANSFORMER 
(SEE TEXT) 











Schematic above shows 
how easy it is to build the 
burning tool. In the photo 
at top of page, you will 
note how the Nichrome 
tip is attached to the 
ends of the test prods. If 
you wish, you can remove 
the prod points, since 
they may tend to ob- 
struct your work. Cement 
holds the prods in place. 


Note the construction of 
the power supply in the 
aluminum chassis. A rub- 
ber grommet is used to 
protect the power cord. 
Tool is being used to burn 
name into piece of plastic. 
The test leads themselves 
should not be plastic— 
the heat might melt them. 
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“Wrap lt Up” 


with off=the-air recording 


UT OF your radio loudspeaker old 
Sidney Bechet comes riding his reed 
like a wild man on a rocket, soaring on 
high notes to the ceiling, dropping to 
the floor with a growl. What a ride the old 
man does give! Lots of times before, you 
have listened to Sidney via your radio, 
and every time has been fresh and exciting. 
But this time something very special has 
been added. When the program is over, you 
go to your radio, take a few minutes with 
preparations, then sit down. In a few sec- 
onds, here comes Sidney again out of 
your speaker, with that very same rush to 
the top of the clarinet range to start 
things off! You listen through the same 
driving set of tunes a second time. No 
doubt about it, you caught the old man on 
one of his best days. And you caught him 
for good! You “wrapped it up’”—as they 
say in the lingo of recording engineers. 
You’ve got him on magnetic tape, of 
course. The use of tape to put radio pro- 
grams away in the locker, for re-use any 
time the owner feels like it, is one of the 
fastest-growing indoor hobbies. Symphony 
concerts, jive sessions, song recitals, his- 
toric speeches, any unique radio happening, 
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Catch and keep your own 
collection of music, 


plays and special news 


can be added to your own personal collec- 
tion of recordings for future enjoyment as 
long as you like. And you will get a kick 
out of editing and putting together special 
programs of items picked out by yourself 
for your family and friends. 

Keep Out of Jail. Before describing the 
simple procedures for making good off-the- 
air recordings on magnetic tape, we must 
first issue a warning. Toss overboard right 
here and now any brainburst you may have 
had about selling copies of your off-the-air 
recordings. The right to make money out 
of the production of any professional en- 
tertainer or out of most other kinds of 
material you hear on the radio is carefully 
protected, as it should be. 

So invite your friends in to hear your 


67 































1QNITOR 


4PER ELECT Ri ; . PAOD et hint © 


own recording of Satchmo or Menuhin, in 
your living room—yes. But don’t try to 
sell the recording or charge admission to 
hear it, or you will have legal beagles bay- 
ing at your heels. This applies not only to 
original performances on radio, but to any 
broadcasts of commercial recordings. Tap- 
ing material off the air is strictly for fun 
—and fun only. 

Simple Setup. Now—what equipment 
should you have to put the radio programs 
you want on tape? Basically, all you need is 
a radio receiver and a tape recorder. Good 
recordings can be made with just these two 
instruments. But if you have a separate 
radio tuner feeding into a hi-fi amplifier 
with a flexible control system, you can do 
the job with greater ease in starting, stop- 
ping, checking, etc. We will describe both 
methods of recording. 

Suppose you have a standard-model ra- 
dio receiver, any make, and a portable tape 
recorder. The first rule is: the signal 
should be transferred from radio receiver 
to tape recorder in electrical form—not 
acoustically by putting the microphone in 
front of the loudspeaker. If you use the 
speaker-microphone method, you pick up 
the distortion inherent in these two units 
and also add room echoes and noises to 
your recording. 

The easiest way to get a signal from the 
radio receiver to the tape machine is by 
putting alligator clips on one end of a 
length of lamp cord and a plug that fits 
your tape machine input on the other end. 
Clip the alligator “jaws” to the voice-coil 
terminals of your radio speaker and plug 
the other end into your tape machine, as 
is shown in the drawing at the top of the 
next page. 

This apparently haphazard procedure 
has some neat advantages. Because the 
voice coil has a very low impedance, usual- 
ly less than 20 ohms, the cable will be 
insensitive to hum and usually won’t need 
shielding. For the same reason, there will 
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Volume indicators of three different 
kinds are used on tape recorders. At 
left is the professional-type VU meter 
which monitors the level of every sound 
entering the machine. The “electronic 
eye" in the tape recorder below serves 
the same purpose. The machine in the bot- 
tom picture has a neon bulb, which flash- 
es overload warnings but cannot indi- 
cate intermediate values of signal level. 





be no loss of high frequencies in the cable. 

But the tape machine input is high im- 
pedance, 100,000 ohms or more. Hence, you 
will draw practically no power from your 
radio, and can listen to it in the ordinary 
way while recording. 

Volume Level. The one adjustment that 
makes the biggest swing between a dandy 
recording and a miserable one is getting 
the right strength of signal into the record- 
ing head. Too much signal on the tape, and 
you overload the tape. Harsh, fuzzy sound 
will screech at you as the intermodulation 
distortion rises rapidly. Too little signal, 
and the softer passages will drown in the 
background noise which is always present 
in any electronic sound reproduction sys- 
tem. The volume indicator on your recorder 
lets you steer clear of the twin pitfalls of 
distortion and noise. 
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The loudness difference between the top 
signal level that is within allowable dis- 
tortion limits and the noise level is what is 
known as the “signal-to-noise” ratio. On 
tape, 3% intermodulation is usually taken 
as the maximum allowable distortion. Ob- 
viously, you will have the most “spread” 
for the music to rise and fall in loudness 
if the peaks just reach the “top” on your 
volume level indicator. 

Every good tape machine has a volume 
indicator that tells you when you have set 
the incoming signal so that the peaks just 
hit the top. On the peaks, a neon bulb 


flashes, or an electronic eye just closes, or 
a VU meter—the most convenient and ac- 
curate of all to use—just swings up to 
“zero,” but not beyond. Prabably the most 
important thing you can learn about your 
tape machine is how to read this signal- 
level indicator. The photos on page 68 show 
various popular types of indicators. 

To get the signal level set right, turn 
on your equipment about 15 minutes before 
the program you want is scheduled to go 
on the air. That will allow sufficient warm- 
up to assure constant gain by the time 
your program comes on. Tune in the sta- 
tion the program will come from, and set 
the volume according to the preceding pro- 
gram. If this is music, you won’t be far 
off when your music comes along. If it is 
speech, you will probably have to change 
the level a little when music comes along. 
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For simple take-off for recording from any radio, 
just clip the tape recorder's input lead to the voice- 
coil terminals of the radio loudspeaker, as shown 
in the drawing at the top of this page. (In case an 
a.c./d.c. receiver is used, an isolation transformer 
should be connected between your radio and the 
recorder to prevent the possibility of a "hot" re- 
corder chassis and the chance of shock.) However, 
better tone quality can be obtained by connect- 
ing the tape machine input to the output of a 
hi-fi tuner, as shown in the photograph above. 


But you are bound to be within shooting 
range of the “right” volume setting, and 
will need only a small final adjustment. 
Dual Control. With a radio receiver 
feeding a tape machine as described, you 
have two volume controls located in the 
signal path. You can get the same level 
at the tape with different combinations 
of the two controls, by turning one 
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Right and wrong volume contro! settings on 
radio and tape recorder, as explained in text. 











up while you turn the other down. The 
right combination is with both controls 
somewhere near the same setting, and not 
with one all the way up and the other al- 
most off. 

This “no loafing’? method avoids two bad 
extremes: (1) a signal out of the radio 
so strong that the first amplifier stage in 
the tape machine is overloaded, 
distortion (which would be the case with 
the radio control way up and tape recorder 
control way down); and (2) a signal out 
of the radio so low that the soft passages 
are down near the noise level (radio con- 
trol way down and the recorder control 
nearly all the way up) 

“Dry Run.”’ You can save a lot of agony 
by making a short “dry” test-run during 
the warm-up period. Suppose you wait 
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If your tuner has no separate output for a jape 
recorder, you can easily make one by connecting 
an extra jack across the regular tuner output, 
as shown in diagram above, to monitor as you 
record. If your preamp already has a "tape out" 
jack, use the over-all system hookup shown below. 
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until Satchmo starts to blow his horn to 
get your tape machine moving for the 
first time. Then you find out that you have 
a gremlin in your take-up reel, or a 
shorted recording head, or some other 
crippling defect. Then it’s too late, old boy; 
Satchmo has escaped for good with that 
particular dish of jive. 

Record a few minutes of the preceding 
program, and listen to it carefully. Harsh, 
distorted quality means too high a signal 
level unless there is something wrong with 
your amplifier. A muffled quality, with 
highs heavily attenuated, probably means 
a tiny piece of dirt on the recording head 
Clean the head carefully. POPULAR 
ELECTRONICS, May, 1957, page 87.) You 
will be able to correct many troubles if 
you discover them about 15 minutes before 
you “go on stage.” 

After actual recording starts, don’t keep 
changing the volume setting; leave it 
strictly alone unless it turns out to be 
radically wrong. A recording on which the 
volume level is frequently changed sounds 
“broken up” and loses much of its impact 
in the volume waver caused by your knob 
twisting. It is the mark of a good recordist 
to set the level carefully, but then leave 
it set. 

Catch It All. 
seconds before your 
don’t start and stop the 
out short stretches you 
want. Let it run through everything. It’s 
much better to edit out what you don’t 
want after the recording is made. The tape 
can always be re-used—and you get a proper 
chance to decide for sure—at your leisure 

what you want to keep. If you missed 
something in the original recording that 
turns out to be necessary for good con- 
tinuity, it’s lost for good. 

These instructions hold true for any kind 
of setup used in off-the-air recording. So 
far, we have assumed that you get your 
signal from the loudspeaker terminals of 
your radio by means of alligator clips 
However, you can feed your recorder a 
somewhat cleaner signal if you tap it off 
somewhere ahead of the output stage of 
the receiver. Most of whatever distortion 
there may be is created in the output stage. 
Several methods for taking a signal out of 
a previous stage of a radio receiver were 
described in the March, 1956, issue of Pop- 
ULAR ELECTRONICS, page 74. 

Fancy Hook-ups. The best way to get 
a top-quality signal off the air and into 
your tape machine is to employ a separate 
radio tuner, such as is used in high-fidelity 
systems. The best quality is, of course, ob- 
tainable only from FM. 

(Continued on page 140) 
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Test lamps come in a variety of sizes and shapes. Included 
in the photo below are manufactured neon lamps, drop lights, 
and homemade test lamps and sockets. Any of these can be 


used to check fuses and mysterious a.c. grounds. 


You can buy a general-purpose “test lamp” in 
most electrical appliance stores for a few cents. 
It consists of a socket and short lengths of heavy 
wire leads which are bared. Using a low-wattage 
bulb, check a.c. availability by sticking the leads 
into an a.c. outlet (above, right). The author ex- 
tended his socket leads with sealed-in lengths of 
wire (below, right). The rubber-covered alligator 
clips shown provide a safe method of contacting hot 
a.c. lines. A two-fuse line is being checked out here. 


October, 1957 


By H. LEEPER 


Drop lights with extension cords should be 
well insulated with a shade and heavy wire 
screen protecting the bulb (left). Some of 
these drop lamps will have a built-in switch, a 
handy item if the light is to be used regularly. 





Occasionally it is difficult to see whether a 
fuse has blown. To "“cross-check” fuses, remove 
one and tap the test lamp from the input to 
appliance side of fuse (above, left). If the 
light glows, the fuse removed is burnt out. 


A low-amperage ground often eats up cur- 
rent without notice. To check for such a ground, 
turn off all electrical gadgets in the house, and 
insert the connector plus bulb (left). If 
bulb glows, the ground indicated should 
be located quickly to prevent a fire hazard. 








Getting the Picture 


“Sylvatron,” a 
images on flat panels, is a development of 


system of producing 
Sylvania. It combines the principles of 
electroluminescence and photoconductance 
in glass panels with control layers excited 
by electrical or optical signals and a power 
source. Able to reproduce moving pictures 
(below), and having the ability to store 
“tracks” and moving pips, the system is 
expected to prove useful in air and harbor 
traffic control. 


Tape Cable 

A minor revolution in 
electronics design seems 
in the making with the 
introduction of “Tape 
Cable,” a new concept in 
current carriers. Devel- 
oped by Tape Cable Corp., 
Rochester, N. Y., it is a 
ribbon-like, flexible film in 
which are imbedded flat, 
copper conductors lying 
side by side. It comes 
packaged in rolls of vary- 
ing widths, and can be dis- 
pensed like tape. The flat 
construction allows simul- 
taneous stripping of all 
conductors (inset, left). 
Major labor savings are 
seen since all conductors 
can be dip-soldered simul- 
taneously to a_ printed 
chassis or plug (left, with 
Elco connectors). The 
polyester insulation is re- 
sistant to many chemicals 
and to boiling and freez- 
ing. Flex strength is un- 
usually high. The price is 
about the same as that of 
ordinary cable but is ex- 
pected to go down. 


‘“‘Moon”’ Radar 


The Signal Corps’ Diana moon radar 
antenna is being used to bounce signals 
off the moon in order to calibrate equip- 
ment in the Minitrack stations which are 
being prepared to track the earth satellite. 
Echoes are picked up at a Maryland 
station. 
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By RICHARD GRAHAM 


Make Your Own 
“Economy’”’ Multitester 


It’s a low-cost means of measuring voltage and resistance 


TSUALLY the first piece of test equip- 
U ment to be acquired by the electronic 
experimenter is a multitester or VOM. 
Once in a while, though, this acquisition is 
delayed while the necessary capital accu- 
mulates. The multitester described here 
isn't intended to replace any of the VOM’s 
or VTVM’s available in finished or kit 
form, but it will enable you to have the fun 
of electronic experimenting while you're 
waiting for the “real thing.” Best of all, it’s 
guaranteed not to deflate any but the most 
meager of pocketbooks. 

The neon tester will measure a.c. volt- 
ages between 40 and 200 volts, d.c. voltages 
between 60 and 300 volts, and resistances 
between 10,000 and 250,000 ohms—all 
those most generally encountered. 

Construction. Only a minimum amount 
of time is necessary to construct the tester. 
As a matter of fact, to duplicate the unit 
described requires only the drilling of seven 
holes. I housed my tester in a 3” x 4” x 5” 
metal utility box. As there are no critical 
components or wiring in the unit, success- 
ful operation is practically guaranteed 
after construction and calibration. 
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—ideal for beginners 


Power transformer T1 is wired to the 
panel but mounted inside the box. Since 
the transformer leads aren’t quite long 
enough for you to mount the transformer 
and then wire it, first wire the unit, includ- 
ing the transformer, and then mount the 
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HOW IT WORKS 
utilizes the firing voltage a NE-S1 


to measure both voltage and resistance 


This tester 
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a current miting resistance 
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17 VAC. 














NE1—NE-51 neon lamp 

R1—100,000-ohm potentiometer 

R2—22,000-ohm, 2-watt resistor 

S1—S.p.s.t. switch (on Rl 

T1—Power transformer, primary 117 volis; sec- 
ondary 150 volts, 25 ma. (Stancor P8181 or 
equivalent 

1—3”"x #” x 5” utility box 


Schematic diagram of the unit, with parts list. 











transformer inside the bottom of the box. 
The neon bulb (NE1) is mounted by forc- 
ing it into a rubber grommet on the panel 
of the instrument. Be sure to mount the 
grommet on the panel first, then gently 
slide the bulb into it. Also, don’t forget 
to use insulated tip-jacks through the 
metal panel of the instrument. If you 
make your own box out of Masonite or ply- 
wood, however, this won’t be necessary. 
The filament winding on the power trans- 
former is not used. Taping up these leads 
is a better practice than simply cutting 
them off, for you may eventually want to 
use the transformer for another purpose. 
Calibration. The voltage calibration of 
the neon tester is best accomplished by di- 


74 


rect comparison with another multimeter. 
Meters of this type are about in such great 
profusion that you should have little diffi- 
culty in borrowing one temporarily. If a 
friend with a VOM is not immediately 
available, you might try the local radio/TV 
service shop. Most of these people are 
pretty friendly and helpful about things 
like this. The calibration can be done “on 
the spot” in just a few minutes if the pro- 
cedure and necessary test setup are pre- 
pared beforehand. 

Before beginning the actual calibration, 
prepare a finished blank scale. It should 
consist of three concentric circular scales 
without calibration marks. For best re- 
sults and greater durability, use India ink 
in preparing the scale and later in making 


Always have the 
common probe con- 
nected. A severe 
shock can result if you 
contact both the 
“ohms” and "volts" 
jacks simultaneously. 


the calibration marks and figures. The 
scale can be made on a white file card. 

>ut the blank scale in place on the front 
panel of the tester. Since you'll want to 
remove it later on for the finishing touches, 
fasten it in place with two small tabs of 
Scotch tape 

Voltage calibration can be effected with 
the setup shown in the diagram below. 
The transformer, which can be any com- 
mon receiver-type power transformer, sup- 
plies the voltage necessary to calibrate the 
upper end of the scale. With the 500K pot 
adjusted so the “standard meter” reads 40 
volts, adjust the neon tester control (R1) 
until the neon just ignites and begins to 
glow. The voltage at this point (as read 
on the “standard meter’’) should be marked 
on the blank scale in pencil. The pencil 
mark will be inked over later. 

(Continued on page 138) 
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&— COMMON RECEIVER TYPE POWER TRANS- 
FORMER SUPPLYING AT LEAST 300 VOLTS 


Voltage calibrating setup for the multitester. 
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Electronics Comes to the Aid of Psychology 

Man doesn’t necessarily see what he thinks he sees. That is a psychological fact. 
In order to keep strict control over subjects in group testing, a Rutgers University 
professor uses Du Mont oscilloscopes as an aid to determining what they think they 
see. He flashes a disc on the blackboard, then covers it. The students then expand 
or contract the electronic circle on the ’scope by turning the knob according to the 
size they remember. After that, it’s simple to check their “memory” against the 
actual size of the circle by the images on the faces of the oscilloscope tubes. In this 
way, the subjects can concentrate on getting the right size, rather than on drawing 
a perfect circle—which might detract them from their job 


» 


Flood Fighter 
On Christmas Eve, 1953, a _ railroad 
bridge was washed out by a raging river 
flood, killing 151 
people. So that 
such a disaster 


would never 


e happen again, 

The Big Howl this 20-foot py- 

Biggest noise of the month is the “Pene- lon was im- 
trator,” claimed to be the first transistor- bedded in the 
ized siren and public address system. river. It has a 
While it sounds like an ordinary siren, series of elec- 
that’s as far as it goes. A simple flip of trodes at regu- 


the switch gives you a powerful amplifier 
system with adjustable control. Another 
position will amplify the radio so that it 
can be heard a mile away. The system 
is for use on motorcycles as well as 
autos. Manufactured by Electronic Engi- 
neering Enterprises, Scottsdale, Arizona, it 
has a frequency selected to give maximum 
penetration into another vehicle, unlike the 
ordinary siren which achieves maximum 
power at its highest frequency. Penetra- 
tion however, is said not to be the best at 
this highest frequency. 
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lar intervals on 
the downstream 
side. As the 
water rises, 
they flash warn- 
ing lights at 
the next sta- 
tion. The sys- 
tem is battery- 
operated and is 
proof against 
weather, boul- 
ders, ice, mud. 








More Tricks 
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with Banana Plugs and Adapters* 


T’S A TOUGH JOB to fit standard 

banana plugs onto Fahnestock 
clips without bending either the clips 
or the split noses on the plugs. Try 
soldering short lengths of metal 
tubirg onto some of your clips, as 
shown at left, to enable firm con- 
nections to be made between the 
clips and plugs. Obtain some steel, 
brass, or copper tubing having the 
correct inside diameter, and cut it up 
into 3%” or 4%” lengths; then solder 
the sleeves onto the Fahnestock clips 
If you have trouble locating metal 
tubing of the right inside diameter, 
you can bend your own sleeves using 
tin salvaged from a tin can. Another 
trick is to cut a lengthwise slot in the 
metal sleeve so that you can spread 
or pinch it to the correct inside diam- 
eter to fit the banana plug snugly. 

When you want to connect stand- 
ard banana plugs to apparatus using 
various types of binding posts, the 
simple adapters at left center will 
help you out. Obtain a No. 42-S 
spring sash rod (10 cents at all dime 
stores), and clip off a few 5s” lengths 
with a pair of sidecutters. Uncoil one 
end of each piece of spring and 
straighten it out. Bend a %”"-long 
hook on some of the springs, and 
leave a %”-long straight pin on the 
others, as shown. The binding post 
nearest top of photo is of the stand- 
ard variety, such as is found on “hot- 
shot” batteries, etc., and it uses the 
hook type of adapter. The one at the 
bottom is the “Eby” type having a 
hole to receive a wire lead, and it uses 
the straight-end adapter. 

With simple, insulated, dual re- 
ceptacles (below, left), you can quick- 
ly and economically extend test leads 
which use standard banana plugs on 
the ends. Cut off a few 1”-long pieces 
of the spring sash rod with your side- 
cutters, and smooth the sharp edges 
of the cut wire with a file. To in- 
sulate your couplers, and to color- 
code them, half may be covered with 
black Mystik tape (see top coupler), 
and the others with red tape. The in- 
side diameter of the No. 42-S rod is 
just right to make a snug fit with 
standard banana plugs, but any other 
spring stock or metal tubing of the 
correct inside diameter can be used 
instead. —Art Trauffer 


* See “Versatile Banana Plugs Simplify Connec- 
tions,”’ August, 1957, p. 62 
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Mieter Your 


ENLARGER 
EXPOSURES 

















































NE OF THE 


FEW 
field of photography which has not yet 


operations in the 


bowed down to automation is that of de- 
termining the precise exposure under the 
enlarger that will produce a perfect print 
We refer to mechanical or electrical gad- 
gets for the distance from camera to sub- 
ject and for the correct film exposure. We 
use an automatic timer for our developing. 
The enlarger automatically focuses the 
image on the paper and the proper exposure 
is made for us by a timing mechanism. But 
to determine this exposure, we still resort 
to trial and error. 

It’s true that there are many different 
pieces of equipment on the market specifi- 
cally designed to determine the enlarging 
exposure, but do you and your friends con- 
sistently use such equipment? Most of us 
start off an enlarging session with good 
intentions. We make a couple of test strips, 
a practice which is really systematized trial 
and error, or we use one of the illumination 
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All your prints 
can be good ones if 
you build this meter 
—it’s quick 


and easy fo use 


By R. L. WINKLEPLECK 


comparison gadgets for a while. We eithe: 
waste paper or pretend to be satisfied with 
a lot of prints which are not quite right 
We do this most outfits require 
tedious adjustment to determine each ex- 
What we really want is something 
as quick and easy to use as the familia 
exposure meter. 

The enlarging exposure meter described 
here has a small light-sensijing element. As 
soon as the switch is closed, the correct 
exposure may be read directly in seconds 
on the meter. Once calibrated for your con- 
ditions, less than five seconds is required 
to determine the right exposure time 

The degree of sensitivity required wil! 
vary with the enlarger being used, the de- 
gree of enlargement, and the kinds of en- 
larging paper. So it’s difficult to specify the 
exact tube which should be used. The cath- 
ode resistors, therefore, have been selected 
to permit use of several tubes with differ- 
ent amplification factors. If you customarily 
use a condenser enlarger, fast paper, and 
make relatively small enlargements, a 
12AU7 will probably perform best. If you 
want more sensitivity because you use a 
diffusion enlarger, slow paper, and make big 
enlargements, you may need the 


because 


posure 


greate! 
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BOW LINE CORD AND PLUG 


You'll find the pictorial and schematic diagrams helpful in putting the meter together. While 
Vi is shown here as a 12AT7 tube, your particular needs might call for a 12AU7 or a I12AV7, 
either of Which can be used without circuit modification (see text). Parts list is at right. 
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Open-chassis view of the enlarging exposure 
meter shows how the various parts are positioned. 


amplification provided by a 12AT7. If nei- 
ther of these extremes seems to fit your 
conditions, a 12AV7 might be best. These 
three tubes can be used interchangeably 
without circuit modification. 

A large meter is desirable for quick and 








PARTS LIST 


Cl—0.05-ufd., 400-volt tubular capacitor 

C2—20-utd., 300-volt electrolytic capacitor 

C3a/C3b—20-20 yutd., 300-volt dual electrolytic 
capacitor 

M1—0-1 ma., 4\2" plastic rectangular meter 

NEI, NE2—-#51 neon pilot light 

PC1—Cadmium sulphide photocell (Clairex CL-2 

R1, R2—27,000-ohm, \2-watt resistor 

R3—-27-ohm, 1-watt resistor 

R4—1000-ohm, 7-watt resistor 

RS5—15,000-ohm, 1-watt resistor 

R6—25,000-ohm, wire-wound linear potentiom- 
eter (Zero 

R7— 100-ohm, wire-wound linear potentiometer 
Range 

R8—24,000-ohm, 1]-watt resistor 

R9—10,000-ohm, 5-watt resistor 

R10-——-1-megohm, \-watt resistor 

R11, R12—680-ohm, 1-watt resistor 

R13—330-ohm, 1-watt resistor 

R14—500,000-ohm linear potentiometer 
Speed 

S1—S.p.s.t. toggle switch 

S2—D.p.d.t. toggle switch, spring return to cen- 
ter off (Cutler-Hammer or Switchcraft 

SR1, SR2—65-ma. selenium rectitier 


Paper 


T1—12.6-volt filament transformer (6.3 volts can 
be used by connecting one lead to pin 9 and 
the other to pins 4 and 5 

V1—Duo-triode tube (12AT7, 12AU7 or 12AV7 
see text 

V2—-OA2 tube 
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accurate readings and a plastic model can 
be easily illuminated for darkroom use. In 
the unit illustrated, the meter opening in 
the sloping panel cabinet is enlarged; so 
two neon lamps, mounted behind the meter, 
adequately illuminate the translucent meter 
scale. Neon lamps have the advantage of 
being non-actinic and will not fog enlarging 
paper. 

The size of the cabinet is not critical and 
the wiring can be point-to-point, using a 
minimum of tie lugs. If a sloping-panel 
cabinet is chosen, the inverted chassis ar- 
rangement shown makes a compact ar- 
rangement possible with very short leads 
To eliminate any possibility of shock, the 
cabinet and chassis are isolated from the 
circuit. 

The light-sensing element is one of the 
relatively new cadmium sulphide photocells 
which has a very high dark resistance, de- 
creasing rapidly as light intensity decreases. 
Such cells are very small, measuring 4 
in diameter and 4%” long. This is important 
since we want to measure the intensity of a 
very small spot of light on the easel of the 
enlarger. Also, the resistance of the cell 
varies significantly and _ proportionately 
with light intensity at the low levels with 
which we are concerned. 

Photocell PC1 is mounted in the cente1 
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eeeeoeeeveeeeeeeeeeeeeeeeeeeeeeneeeneeeeeeeneeeneeeeeeeeeeeeeeeeeeeeeeteee . 
: HOW IT WORKS : 
z The heart of the circuit is a duo-triode tu sistance decreases, the bias becomes slightly less se 
® connected in a balanced-bridge circuit similar negative, and increased current flows through only « 
* used in a VTVM. This circuit is also called : this one section of the tube. This difference between ° 
; ence amplifier. A meter (M1) is placed the two sections is read on the meter which is cali- = 
e two anodes of the tube and a potentiometer (R6) brated in seconds to indicate proper exposure ° 
* in the meter circuit permits zeroing the meter. One A filtered selenium-rectifier (SR1-SR2) voltage ° 
” triode section has fixed bias with resultant steady doubler circuit supplies approximately 250 volts to - 
e current flow, while the other section has a variable the plates of V1, while V2 limits the photocell to . 
e grid bias due to the action of a light-sensing cell 150 volts. A potentiometer (R14) in the variable ¢ 
* (PC1). The difference in plate current flow is very grid-bias circuit varies the load on the photocell so ° 
zi much greater than the difference in the bias voltages that its sensitivity can be varied to match that of : 
e on the two grids different grades of photographic papers. Two ex- e 
° A positive voltage, stabilized by a regulator tube posure ranges are provided to cover a wide range of °* 
: (V2), is applied through PC1 to one of the grids light intensities; this is mecessary since meter - 
e of the duo-triode tube. When the cell is dark, its response is essentially linear, varying directly with , 
e resistance is so great that it has little effect on the light intensity, which crowds the longer exposures e 
bias voltage; but when light strikes the cell, its re- onto the lower end of the meter scale : 
eeeeneeeneeeeeneneeeeeeeneneeneeneneeneneeneeeneeneeeeeeee e*eeeneeneeneeneeneeneeneteereee . 


of a wood or plastic disc 2” in diameter and modifying them slightly to fit specific con- 
slightly over 4%” thick, with the leads sol- ditions. 
dered to a 3’ length of insulated microphone With a perfectly exposed and developed 
cable connecting it to the instrument. The negative, you can accept the readings as 
top of this block should be painted white gospel truth. Suppose, however, you're 
so that the cell may be more easily centered working with a negative which was over- 
in the correct position when determining an developed. It has clear shadow areas (in 
exposure. which you'll take your reading) but the 
Keep in mind that this is not a think- middle tones and highlights are too dense. 
ing, reasoning machine. It is subject to the Exposing by meter reading will produce a 
same restrictions in use as the conventional light print. The same thing is true in re- 
exposure meter. Best results, therefore, will verse if you’re working with a very thin 
be secured by using the readings as indica- negative. In both cases some interpretation 














tors or guideposts and, where necessary, is necessary. —30- 
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeneeeereeeeeeeeeeeeeeeeeeeeaeeeeeee 
; CALIBRATION PROCEDURE : 
. A trial run will show that the Zer trol (R¢ full deflection should give one-half tion, : 
e gives adequate adjustment of the meter and that etc. Thus, if a 3-second exposure deflects the meter °¢ 
* there is a response when the cell (PC1) is exposed fully, a light intensity requiring a 6-second exposure ; 
: to dim light. Now establish the two meter ranges should give half deflection and a 12-second exposure , 
e Remove the OA2 tube (V2) to isolate PCl. Turn illumination should deflect the meter only to ° 
¢ the unit on and let it reach operating temperature quarter of full-scale. Check this out with some a ° 
: Turn the Light Intensity switch (S2) to Low, and tional test exposures. If it checks, the new scale 
e with R6, adjust the meter to read some amount near be made directly from the old one. If there is some , 
e full deflection, 90 for example. Then tu $2 to variation from this ratio, the exposure times can only 
* High and adjust the Range Control (R7) to one- be established through the use of test strips and the ° 
= third of the Low reading (36). This will give you meter scale made up accordingly z 
e two exposure ranges, one being three times the The new meter scale can be drawn with India ink e 
e other. Now replace V2 on a sheet of frosted ie” plastic cut to the size of °* 
- Final calibration must be done in the darkroom the regular scale, or on tracing paper covered with a : 
- select a negative of average contrast which will re- sheet of clear plastic. Assuming that a calculated ,. 
e quire an exposure as short as you customarily en scale based on linear response will be essentially « 
¢ counter. Run a series of test strips in the enlarger correct, multiply the exposure time established as *° 
A and determine exactly the correct exposure. Let's producing full meter deflection by 100. This figure, 
e say you decide on 3 seconds. Warm up the unit and when divided by any longer time interval, wil ive e 
e place PC1 on the enlarger easel with the sensitive the percentage deflection for this time. Thus, if full « 
* surface in a shadow area of the image. The bright- deflection is 3 seconds, 3 x 1 =3 Four s is ° 
3 est light on the easel (which is the shadow area of on the scale would be 30( 4=75° deflectior : 
e the picture) will give the most consistent readings seconds would be 300+12=25% deflection, etc ° 
e Throw switch $2 to High and adjust the Paper These points are easily found since the meter scale ° 
* Speed Control: (R14) to provide full meter defle generally has either 50 or 100 divisions, and the ° 
. tion. This point on the meter will be marked as 3 new translucent scale can be made as a iy z 
e seconds on the new meter scale tracing. The 2x or 3x range, of course, has the same e 
° If full-scale deflection can be secured without ap scale points. 
2 proaching the lower end of R14, where the cell load The setting of the Paper Speed Contr should ; 
e would be too low to provide linear readings, you're now be noted. This position of R14 is the one which e 
e all set. If this can’t be done, you should substitute will always be employed with the particular paper ° 
* a new V1 tube providing more amplification, or used during this calibration. You can _ similarly a 
change the two scales to 2:1 instead of 3:1 by establish a setting for different grades of paper ‘ 
e readjusting R7. If R14 is extremely sensitive, it With calibration completed, the correct exposure ° 
* would be best to substitute a tube with less is as quick and easy to determine as placing the ° 
c amplification. light cell in position on the easel and throwing a rs 
e Since the meter reading and the light intensity are switch. As components age and sensitivity decreases, e 
e directly related, one-half the light intensity giving the calibration may require slight adjustment e 
a a I asl a ae AU a iN a eM Bt ie 
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Pocket-size enclosure 
puts life in tiny speaker 


TOU CAN PEP UP the weak bass re- 
\ sponse in a miniature speaker by put- 
ting it in a high-fidelity type wooden en- 
closure. Perhaps the smallest ever made is 
shown in the photo—it’s three inches high 
It houses an Argonne AR-95, a 142” speaker 
(Lafayette Radio, 165-08 Liberty Ave., Ja- 
maica 33, N. Y.). This Karlson-type speak- 
er baffle has straight-cut wings, 
than an exponential curve, to simplify the 
job. The gap at the top improves high-fre- 
quency response. 

Use quarter-inch wood, cut to the dimen- 
sions shown in the exploded diagram. Ma- 
sonite is used for the mounting board, piece 


Tiny enclosure with tiny 
speaker hooked up to 
amplifier gives amazing- 
ly good reproduction. 
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rather 


By B. VAN SUTPHIN 


No. 8, so that it will cut rfectly. On the 
bottom of piece No. 3, a half-inch from the 
front, cut a 4,” notch the full length of the 
wood. This will hold the mounting board 
in place. Drill hole for leads an inch from 
the bottom of piece No. 1. Coat rear sur- 
faces of wings, Nos. 10 and 11, with shellac 
nail polish or plastic spray to help high- 
frequency response. Use 


Weldwood Contact 





























Exploded diagram of the 
speaker enclosure indicates 
how parts fit together. All 
wood pieces are of |/4” 
stock, with the exception of 
No. 8 which is '/2” Mason- 
ite to facilitate drilling the 
hole for the speaker. Note 
notch cut in piece No. 3 
in which mounting board 
fits. Refer to bill of mate- 
rials below when you cut 
the wings (Nos. 10 and I1). 











Cement for gluing pieces. It sets immedi- 
ately; no clamps are needed. 

The outside surfaces of pieces No. 1, 2, 
6, 7, 9, 10 and 11 can be stained any color 
and then shellacked. Do not shellac any 
inside surface (except wings) since this 
might cause undesirable resonance. 

When connecting or trying out this little 
job, make sure that your amplifier volume 
control is set at “0” to start and then is 
brought slowly up to the volume desired. BILL OF MATERIALS 
If you use the enclosure with an amplifier Piece No. 1—2/2” x 34/2" x 4" wood 


” e z net Cie Pieces No. 2, 9—2" x 31" x 4” wood 
having bass and treble controls, set the Piece No. 3-2" x 1” x V4" wood 


Pieces No. 4, 5—34" x 1" x 14" wood 

Pieces No. 6, 7—2” x 2” x 4" wood 

Piece No. 8—2” x 2” x 14" Masonite (13%" hole in 
center) 

Pieces No. 10, 11—3¥2" x 1" at top and down 
5@”", then straight line to corner as in ex- 
ploded diagram (\%4”" stock) 

















bass for a slight boost. This will help 
overcome the inherent limitations of the 
speaker itself and give more realistic repro- 
duction. The over-all sound quality will 
amaze you. Also, the volume will be much 
greater than usual with such a small speak- 
er because of increased coupling between 
the speaker cone and the surrounding 


air. —30- 


Miniature speaker is only !'/2”. Note 
how it compares in size with a matchbook. 
Mounting holes in piece No. 8 (see draw- 
ing) can be traced directly from speaker. 
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HE PROBLEM of getting planes down 

safely in bad weather has been graying 
the hair of scientists since the Wright 
brothers first got a few yards above the 
ground. Two new aids in solving this prob- 
lem are presented here. 

The photo above shows the March Field 
runway of the U. S. Air Force lined with 
“the brightest strobes in the world.’ Each 
flash 30-million candlepower, 
which is exceptional in piercing mist, fog, 
rain and snow. The duration of each flash 
is so short-—-1/5000th of a second—that it 
doesn’t blind the pilot Twenty-three 
strobes are installed in a center line 2400 
feet out from the runway, ending just 
short of it. Firing of the “Strobeacons,” 
which were developed by Sylvania, is syn- 
chronized so that each flashes in sequence 


reaches 
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Making Landings Easier 


twice a second. The effect is that of an 
ultra-brilliant ball of blue-white light 
streaking toward the runway at 3600 miles 
an hour. 

To help out the U. S. Navy, Bell 
craft has developed a combination 
and radar system which can land planes 
on a carrier automatically. Radar 
tion data is fed to a computer on the 
carrier Which radio—the 
course, speed and altitude of the approach- 
ing plane. Radio receivers in the plane 
direct an automatic piloting device that 
keeps the craft under the control of the 
computer at all times. The system has 
been successfully tried out on land while 


Air- 
radio 


detec- 


advises Via 


mounted in the trailer shown below. The 
automatic landing package is now under- 
going sea trials 30- 












ADIO FREE EUROPE, a division of the 

Free Europe Committee, Inc., was or- 
ganized in December, 1949, to broadcast to 
certain countries in Central and Eastern 
Europe that were under Communist domi- 
nation. Programs were to be of an eco- 
nomic, political, and spiritual nature, and 
to give the listener in the target area a true 
story of conditions in his own country and 
the free areas of the world. 

RFE is not a government-sponsored proj- 
ect; it is classed as private enterprise and 
supported largely by contributions from 
people who are interested in protecting the 
security and liberty of the United States. 
It is the belief of RFE that this end can 
be achieved without bloodshed or violence. 

The first station was born on July 4, 
1950, near Frankfurt, Germany. At that 
time, the main transmitter was a 7'2-kw 








Short-Wave Report 


By HANK BENNETT 


Dane ewewinminninnramnnesion 


mobile unit, housed in several trailer vans 
In the following year, five high-powered 
units were added at fixed points in Ger- 
many. The mobile “rig’’ was then sent to 
Portugal where it became the first trans- 
mitter in what was destined to become one 
of the world’s largest transmitting plants 

RFE stations are managed by Americans 
but most of the other personnel involved 
are people who have fled from the Commu- 
nist over-run countries. For example, the 
announcers, producers, analysts, and moni- 
tors of the Free Poland section are largely 
Polish refugees who are able to broadcast 
in their native tongues. Such people are 
well versed in the customs and habits of 
their native countries and can speak about 
them with authority. 

Much of the program material presented 

(Continued on page 153) 


This RFE monitor records the frequency, 
language, time of day and station of ev- 
ery broadcaster on the short-wave bands. 
The chart is then used to plot broadcast 
channels and to locate free channels. 


Sixteen high towers stretching out 
for a half-mile form a directional “cur- 
tain antenna” system at RFE's transmit- 
ter site in Portugal. Thus, the radiated 
power of RFE's short-wave transmitters is 
beamed directly to the satellite countries. 
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Fig. 1. 





ON’T LET the little woman toss out 
that old radio! It’s full of nuggets wait- 
ing to be dug. You can pan for gold in two 
ways—either use the radio as is or rip it 
to pieces and salvage the parts. First, 
we'll show you how to use the old set itself. 
Let’s start with the power supply. By 
bringing out a pair of leads to an outlet 
mounted on the side of the cabinet, you 
have an electric shaver pepper-upper. It’s 
a fact that such shavers work better on d.c. 
than a.c., so here’s a chance to be kind to 
your shaver—and your face (Fig. 1). 

Need a “B” battery for testing your port- 
able set? The power supply is the answer. 
Simply connect a 10,000-ohm wire-wound 
potentiometer across the output and tap 
off any voltage up to the maximum (Fig. 2). 
Make sure you disconnect the primary of 
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You’ve got a gold mine in 
current converters and 


parts waiting to be used 


Using power supply for electric shaver. 


the output transformer of the old set in 
order not to overload the rectifier 

When hearing-aid batteries become weak, 
they may be given a new lease on life by 
recharging them with the power supply. 
This charge is generally good for several 
days, and may be repeated several times 
before the batteries are worn out. 

Does the antenna changeover relay on 
your transmitter buzz? Why not operate 
the relay winding on d.c. instead of a.c 
(Fig. 3), and work in quiet? And don’t go 


By 
JOSEPH LEEB 
and 
WM. B. RASMUSSEN 


e 


Fig. 2. Need a "B" battery to test your porta- 
ble? Here's how to tap off any voltage you want. 
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Fig. 3. Operate your antenna changeover on 
d.c. to eliminate buzz, using this simple circuit. 
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Fig. 4. Oscillator can furnish substitute sig- Fig. 5. This is the way you can make an auto- 
nal to test another set whose oscillator is out. transformer for testing under extreme conditions. 
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away yet. Still at the power supply, you can test a filter or bypass capacitor 
by connecting it between B+ and ground for a few seconds. Then remove it 
and short it with a screwdriver. If the capacitor is good, you’il get a spark 
the size of which depends on the size and quality of the part. Remember that 
in charging an electrolytic capacitor the positive goes to B+ and the negative 
to B— or ground. Don’t apply more than the rated voltage to a capacitor 

Let’s suppose your wrist watch has been giving you trouble. Don’t run 
down to the jeweler so quickly. It might just be magnetized. You can remedy 
that by connecting the field winding of the electrodynamic speaker (3000 ohms 
or so) to the a.c. power supply. Suspend the erratic watch near the magnet core 
for a few seconds and presto! It’s as good as new again. You can also demag- 
netize drills, screwdrivers and such in the same way. 

Or suppose you need a signal generator to test a receiver whose oscillator 
is not working. The oscillator in the old set can furnish the substitute signal 
if you simply add a three-turn coupling link (Fig. 4). 

If the salvaged set happens to be an a.c. job using a power transformer, 
that part can be connected as an auto-transformer to deliver voltages highe1 
or lower than line voltage. This comes in handy for testing radios, TV sets 
and other devices under simulated extreme line voltage conditions, or for com- 
pensating for line voltage variations in the workshop (Fig. 5). 

Does your small electric drill turn too fast? You can vary its speed easily by 
connecting it to the line in series with an a.c. radio, and removing the tubes 
one at a time until the proper speed is reached. It works like a rheostat (Fig. 6). 

If the power transformer should be burned out, don’t discard it—the lami- 
nations in the core are fine for scraping down your workbench, removing 
enamel insulation from wires, and cleaning snow and sleet from windshields. 
The laminations can be cut into BX cable clamps, angle brackets, window- 
pane nails, and so forth. 

Like to trouble-shoot? An old receiver makes a swell signal tracer. Simply 
build a probe (Fig. 7), connect it to the grid of the first audio stage of the old 
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Fig. 6. You can connect a power tool in series with the radio and vary its speed by remov- 


ing one or more tubes. Just hook up a convenience outlet to the outside of the set as shown. 


set, and get to work. The signal 

in any portion of the set under 

test can be picked off by means 

of the probe and converted into be * 
an audible or visual signal by 
means of your signal tracer. If | 
the signal in question is r.f., it | 
is rectified by means of the I 
diode and changed to a.f. If the 
signal is a.f. to begin with, the 
radio signal tracer merely am- Sete cartcn eon mine 
plifies it. 

But let’s say you want to take 
the old set apart for salvage. 
You need the parts, and the set 
is not worth repairing. Of course, you know the ordinary components, and 
of course you’re going to salvage them. But there are some other things you can 
salvage from such a set so that when you're through it will look like a skeieton 
picked clean in the desert. 

First of all, salvage the cabinet if it’s a console. You can refinish it with 
shelves as a storage cabinet or it can house audio equipment. You might cut 
off the legs and eliminate the gingerbread, and perhaps repaint it. It’s fine 
workmanship, probably, so make use of it. 

An old vacuum tube has many unorthodox ‘uses. You can use the base for a 
cable plug, or a component such as a selenium rectifier can be wired onto the 
tube base. Then the component can be easily inserted into a circuit by 
plugging it into a tube socket. 

The individual pins to the tube base can be removed by cracking the base. The 
pins are a source of small bore tubing. Or they can be used as cord tips in con- 
junction with contacts from tube sockets. The envelope of a metal tube can 
be useful for housing or shielding miniature components. By taking a tube 
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Fig. 7. Making a signal tracer out of the radio. 








Contacts for specialized sockets are 
shaped as shown in top of three photos. 
They are held in place by second piece 
of Bakelite (center). When assembled in 
chassis (above), socket looks professional. 








An old tube base can serve as a cable 
plug, or a component such as a sele- 
nium rectifier can be wired into it and 
plugged into circuit in fube socket. 


apart, removing the “guts,” then reassem- 
bling with transistors and other miniature 
components inside, a plug-in module can be 
made. 

Tube sockets in old-timers are generally 
of the wafer type. The contacts can be 
used in a variety of ways. For example, 
specialized sockets can be made. In the 
combined photos at left is one such socket 
It is for a record changer which utilizes 
a four-prong plug for connecting to the 
preamp. The correct spacing for holes in 
the socket was made by pressing a piece 
of paper on the plug, then transferring it 
to a Bakelite socket. Holes large enough 
for the contacts were then drilled in the 
Bakelite. The contacts, shaped as shown 
at top, are held in place by a second Bake- 
lite piece (center). When assembled in the 
chassis (bottom), this home-made socket 
looks quite professional. 

The contacts are also useful in making 
temporary hookups to vacuum tubes. In 
the same way, test prods can be con- 
nected to contact-tipped wire leads. Or, by 
using pins from tube bases as cord tips 
and socket contacts for tip jacks, simple 
connectors might be made. Then, when 
breadboarding a circuit, a number of ran- 
dom-length wires equipped with connectors 
could be very handy. The contacts could 
be used to establish permanent test points 
in electronic circuits to facilitate taking 
meter readings. —- 






You can demagnetize a watch by 
connecting the field coil of an elec- 
trodynamic speaker to a.c. (above), 
and suspending your watch near core. 


Tube base pins can be used to make 
temporary hookups to vacuum tubes 
(left). You can also make cord tips 
and socket contacts from the pins. 
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ELECTRONIC LOGIC 


“I’ve been told that electronic computers 
are really quite simple devices—that the 
individual circuits are elementary, and that 
the complexity of a computer results from 
the vast number of basically identical cir- 
cuits used. Is this true?” 


OMPUTERS are essentially simple de- 
¢ vices, in spite of the fact that they 
solve problems of such intricacy and detail 
as to stagger the imagination. They read 
the problem, do their calculating, and write 
the answers at speeds up to a million times 
faster than the human eye, brain, and hand 
can together do the same task 

Naturally, they are very complex. Even 
Simple Simon, one of the smallest training 
computers ever built, has over 120 mul- 
tiple-contact relays in addition to a host 


of push buttons, switches, and indicator 
lights. But from ENIAC to ERA 1103B 
(the most recent version of Remington 


Rand’s famous UNIVAC), they all perform 
common basic operations. It’s fun to see 


how really simple some of these basic 
operations are. 

Complicated Simplicity. First, con- 
sider the logical concept “and.” Suppose 


that a complicated multiplication of large 
numbers having the product A is to be 
added automatically to some other product 
B. The addition mechanism of the machine 
must not be permitted to start operating 
until A and B are both registered in its 
storage section. 

Thus, the electrical conditions call for a 


circuit which will yield an output signal 
only if both A and B have been fed to it 
as input signals. Vacuum tubes, gas tubes, 
transistors or relays may be set up to per- 
form this logical step. Figure 1 illustrates 
a relay “and” circuit, while Fig. 2 shows 
how it would be done with a vacuum tube. 

In Fig. 1, coil C cannot be energized 
unless both A and B armatures are down. 
Whether A and B are self-latching relays 
or not depends entirely upon the kind of 
operation desired. If the problem is such 
that C is not to pull-in unless both A and 
B arrive simultaneously, the relays will not 
be self-latching. On the other hand, if B is 
to count regardless of the interval between 
its arrival and A’s registration, then A 
would latch-in after being energized and 
remain that way until the signal which 
activates B is received. Contacts on relay 
C could be used to reset the others 

The vacuum-tube version shown in Fig. 
2 is one that is found throughout ENIAC 
(Electronic Numerical Jntegrator And 
Computer) and is called a gate. It consists 
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Fig. 1. Relay ‘and 
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of a pentode with the incoming signals ap- 
plied to the control grid and the suppressor 
grid. Both of these grids are biased nega- 
tively so that plate current can flow in the 
anode circuit only if both grids are driven 
positive by the incoming signals simulta- 
neously. This is an “and” circuit analogous 
to the non-latching relay arrangement dis- 
cussed before. 

“Either-Or’’ Circuits. In calculating 
the net income of a corporation from sales 
A and from dividends on stocks B, two dif- 
ferent arithmetical computations may be 
going on simultaneously in the “arithme- 
tic” section of the machine. Both sets of 
results must be combined in summing up 
the corporation income regardless of the 
sequence in which the results are obtained 
in the calculating organ of the 





always connected to its voltage source and 
the other terminal is wired to the lower 
contacts of A and B. When either of these 
two are activated, relay C operates, estab- 
lishing the required “or” condition. Both 
tubes of Fig. 4 have a common cathode re- 
sistor. If either one is driven into conduc- 
tion by a positive-going incoming signal, a 
voltage pulse will appear across R and can 
be utilized as output to trigger the next 
stage. 

Information Storage. Like the human 
brain, a calculating machine must be able 
to remember what has gone before to com- 
bine it with what is now coming in or is 
yet to come. Machine memory may be set 
up in many different ways: banks of vacu- 
um tubes and lights arranged in rows and 
columns (ENIAC method); paper tapes 
punched out in a machine code (IBM Selec- 
tive Sequence Calculator); magnetic cores 
of the ferristor type (ERA, current 
models); electrostatic storage in cathode- 
ray tubes of the long persistence type 
(ERA, original models); magnetic drum 
storage (ERA, current models); or mer- 
cury delay-line tanks (UNIVAC, original 
and recent models). 

From the listing above, it is evident that 
the “memory” of a computer is nothing 
more than the storage of bits of informa- 
tion in the form of tubes which are on or 
off (conducting or non-conducting), relays 
that are down or up, a hole or a “‘not-hole”’ 
in a tape, a magnetic pole or the absence 
of one on a given spot on a metal drum, a 

(Continued on page 146) 





computer. This demands that INPUT MERCURY LIQUID OUTPUT 
CRYSTAL SONIC MERCURY CRYSTAL 
either A or B have the ability RIPPLES 

to trigger the adding mechan- 

ism; hence, the circuit which oN, 

performs this operation is Toate 

called an “or” configuration. 

Figures 3 and 4 respectively 

show the relay and vacuum- AMeLIBIER= 

tube version. AMPLIFIED 
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A computer in action. 
The mercury memory of 
Remington Rand's UNI- 
VAC is inside the Cen- 
tral Computer cabinet 
shown in background. 
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Use a splicing block to make loop 
of tape to determine exact speed of 
your recorder. It may be in error. 


RE YOU completely satisfied with your 

tapes? Do you feel you're getting the 
most in sound quality for the money you 
invest in equipment and tape? Maybe! 
Here are a couple of tips which may make 
you change your mind. 


First, how about the speed of your 
recorder? If your machine is running fast 
or slow, chances are that you've never 


noticed it. But if you run someone else's 
tapes on your recorder, or your tapes on 
another machine, you can be sure it'll be 
evident in a change of pitch or tempo. 
A simple way to determine the actual 
speed of the recorder is as follows: 
Carefully cut a piece of blank tape five 
times the length of the rated speed of the 
machine, adding a quarter inch for splic- 
ing. (For instance, a 7.5-ips speed takes 





Factor A is 


for a rated speed of 15 ips, 
1.6; for 7.5 ips, 3.2; for 3.75 ips, 6.4; for 


1.875 ips, 12.8. Assuming a rated 
of 7.5 ips, you should count 24 thumps in 
120 seconds at true speed (24 divided by 
3.2, which is Factor A for that speed 

One thump more or less shows a 5 


Spe d 


ovo aevla- 


Getting the Most Out of Tape 


a length of 37%” plus %”, for a total of 
37%".) Square both ends, overlap a quar- 
ter inch, make a diagonal cut, and splice 
in the usual way. Thread the loop into the 
recorder so that it can run continuously 
without interruption. Then switch to record 
and turn the gain up half way. Thump the 
mike once with your finger and stop, so it 
won't be erased on the next turn. Now 
switch to playback and count the total 


number of thumps in 120 seconds. 
The number of thumps divided by Factor 
A gives the actual speed of your recorder; 
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tion in speed, usually detectabl] 
the critical 
more than that, it should be 

Secondly, recording tape is available in 
a wide variety of brands and price ranges: 
the following is a simple comparative test 
which demonstrates the relative output of 
any two and will help 
which is more suitable 

Splice two sample lengths (3’ to 5’) of 
any two brands, after markin 
identification. Run 
with a steady signal at the input—or vary 


listene1 If the variation is 


corrected 


tapes aetermine 


it by using a voice or music passage 
Splice the free ends to make a loop. Then 
put it in the machine and play it back. 


When measured with 
VTVM, the outputs of the two 
tapes can easily be compared. You can 
also determine the frequency response of 
the tapes and your recorder 
Even without 

judge fairly critically by ear 
perhaps, whistle a steady note into the 
mike and listen carefully to the playback 
Of course, your own judgment will be the 
critical factor in this case, but 


1] 
an oscilloscope or a 


relative 


the Se de 


vices, you can 
You may, 


since you 


are doing it for yourself, that’s the only 
thing that counts 
One or both of these tape “‘tricks”’ should 


increase your listening pleasure manyfold 
Warren J. Smith 


Use an oscilloscope after splic- 
ing two brands or grades of tape 
to find which one has better quality. 





Clear as Crystal 


A Bell Telephone Labs scientist has de- 
veloped a new ferroelectric material 
(above) for use in electronic computer 
switching circuits and memory devices (see 
page 89). Triglycine sulphate, the new 
crystal, is superior to the older barium 
titanate in that it permits repeated switch- 
ing with a lower voltage and no fatigue. 
It will retain polarization indefinitely with- 
out deterioration. There are only a few 
materials available with ferroelectric 
properties and the search for such mate- 
rials is constantly under way at Bell, 








“Bambinophon” 


Looking for a new way to keep the little 
one quiet? Try the “Bambinophon,” new- 
est toy on the German market (Dr. Wind- 
haus & Co., GmbH., Duesseldorf, West 
Germany). It’s a transistorized tape re- 
corder that works from flashlight batteries 
(having a life of about 18 hours) and uses 
regular magnetic tape. It plays from 3 to 
10 minutes, records through a carbon mike 
(see photo below) and plays back through 
headphones or via plug-in jack to a radio. 





Biggest Transmitter 


Single-sideband design has aided the 
U. S. Army Signal Corps in developing the 
most effective short-wave transmitter in 
the world. About 50 times as strong as the 
most powerful commercial station, the rig’s 
effective power is 24,000,000 watts. Key 
to this power is a 150-pound vacuum tube 
built by RCA, shown at the left being 
installed for Pentagon use. The operator 
turns a single switch to tune up on one 
of 10 preset frequencies. SSB design per- 
mits the “World Spanner’ to handle 64 
teletype messages or four separate voices 
at the same time. 


Color-TV Course 


A complete color-TV correspondence 
course, using the step-by-step approach, 
includes latest data and procedures for 
servicing and maintenance of all color re- 
ceivers. Information and catalog are avail- 
able from Radio-Television Training Asso- 
ciation, 52 East 19th St., New York City. 
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here’s how to catch them 


GOOD WAY to locate and fix trouble 
l in gadgets and machinery is to poke 
around in them. So far as electronic equip- 
ment is involved, fine “poking” can be done 
with oscilloscope probes; once you get your 
*scope on the scent of trouble, it will easily 
track down the cause. In the preceding 
articles of this series, we have gone “hum 
hunting” with our trusty ‘scope and ex- 
plored the mysterious byways of a power 


pack (September and August issues, re- 
spectively). This time we're after some 
nasty bugs: the parasitics. And next 


month we'll ride the square waves 
High-gain, wide-range amplifiers 
often have a tendency toward 


The test setup in the author's lab- 
oratory tempts his daughter Suzanne 
to do a bit of knob-twisting. But the 
twig is bent in the right direction: 
we need more girls in electronics. 
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cilloscope Traces 





Parasitics 





These ‘‘parasites’’ can be electronic ‘‘bloodsuckers’’— 


By HOWARD BURGESS 


parasitic oscillations. These oscillations, 
with frequencies often well above the audio 
range, can be very difficult to detect. Like 
any “parasites,” they their power 
from the system upon which they thrive 

and sap its strength. Although a parasitic 
not be audible as such, it 


steal 


oscillation may 


shows up as lowered output, distortion, or 
both 
Burst-Catching. Parasitic oscillation 


can take several forms. One type takes the 
This happens wher 
voltage and bias conditions in the amplifier 
are not favorable to the oscillation except 
at one point in the audio signal 
cycle. If this type of parasitic is 


form of sporadic bursts 









present, oscillation occurs only when a 
signal runs through the amplifier. 

When the level of the input signal reaches 
a critical value, a burst of oscillation de- 
velops. As the input signal level increases 
above this sensitive region, the oscillation 
subsides. The process is repeated in each 
cycle of the audio input signal. Although 
this particular brand of parasitic is very 
difficult to diagnose without a ’scope, with 
one it becomes a simple routine. 

Figure 1 shows an audio signal applied 
to the input of the amplifier under test. If 
the amplifier is operating properly, the 
identical waveshape will occur, varying only 
in amplitude, as it travels through the am- 
plifier. If conditions in one or more stages 
tend to generate the burst-type of parasitic, 
the pattern will develop nodules or blotches 
like those in Fig. 2. 

In using the oscilloscope, the connection 
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to the amplifier under test should be made 
with a low-capacitance lead or probe. If too 
much capacitance is present in the ‘scope 
connection, merely hooking the ‘scope to 
the amplifier can kill the effect for which 
we are looking. A test should be made at 
the input and output of each stage of the 
amplifier. During the test at each of these 
points, the input audio signal level to the 
amplifier should be varied from minimum 
to the maximum useful value. 

Permanent Fuzz. In the second form 
of parasitic oscillation, the amplifier oscil- 
lates all the time, regardless of the signal 
input. A very low level of oscillation may 
pass unnoticed in some cases or cause only 
a small amount of distortion. Yet in other 
cases the level of oscillation can be so great 
as to block the amplifier entirely. 

The parasitics developed in high-gain, 
resistance-coupled amplifiers may range in 


frequency from the upper audio spectrum 
up into the if. range of several hundred 
kilocycles. With tubes of the double-ended 
variety, such as the 807, 2E26, and 6146, the 
long lead to the plate sometimes oscillates 
even above 100 megacycles. 

When looking for this kind of trouble, 
make the same connections to the amplifier 
as before. But in addition to the usual test 
at each stage, if very-high frequency oscil- 
lation is suspected, make a direct connec- 
tion from the oscilloscope deflection plates 
to the suspected amplifier plate circuit. This 
connection should be made through a high- 
voltage blocking capacitor to keep d.c. from 
reaching the ’scope plates. Thus, the ’scope 
can respond to very high frequencies that 
would otherwise be lost in the oscilloscope 
amplifier circuits. 

The continuous type of parasitic oscilla- 
tion in an amplifier shows up on the oscil- 
loscope in a pattern somewhat like that of 
Fig. 3, provided that no signal is fed into 
the amplifier input. With a low sweep speed, 
this will take the form of a wide band. (If 
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The test signal should appear the same at all take-off points from input to output 
(Fig. 1). If the burst type of parasitic oscillation is present (Fig. 2), little blotches 
or nodules are formed on the pattern. The continuous type gives a wide band on 
the ‘scope (Fig. 3) when no test signal is present. Figure 4 shows a continuous type 
of parasitic with a test tone also in the amplifier. To obtain the trace in Fig. 5, the 
conditions were the same as for Fig. 4 except that different frequencies were in- 
volved. When combined with test signals, continuous oscillation sometimes resembles 
a modulated carrier, as in Fig. 6. On the facing page are actual photographs of cases 
(A, B and C respectively) whose salient features are emphasized in Figs. 4, 5 and 6. 









































the ’scope can be set at sufficient sweep 
speed, or if the oscillation is relatively low, 
the ‘scope may be able to show the wave- 
shape of the parasitic; in this way, its ap- 
proximate frequency can be determined.) 

Nasty Mixtures. With an audio test 
signal fed into the amplifier input, the re- 
sulting ‘scope pattern will be a composite 
waveform containing both the outside test 
signal and the internally generated para- 
sitic. This can take several forms, depend- 
ing on the operating characteristics of the 
amplifier and the frequencies involved. 

Figure 4 shows a 400-cycle audio test sig- 
nal in an amplifier containing a parasitic 
oscillation at about 30 kc. In Fig. 5, the test 
tone input to the amplifier was changed. 
The change in pattern is apparently due to 
a harmonic relationship between the test 
Signal and the parasitic oscillation. 

Such oscillation can mix with the test 
signal under certain conditions to create 
patterns such as that in Fig. 6. This is very 
similar to the waveshape of a modulated 
carrier. In a sense, that’s just what it is. 
Here, the “carrier’’ was a parasitic oscilla- 
tion just over 100 ke., and the modulating 
audio frequency was the 400-cycle test tone 
fed to the amplifier input. In this case, dis- 
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tortion of the audio test tone was severe. 

Finding and Fixing. When looking for 
parasitic oscillations, it is well to suspect 
several sources: (a) very-high-gain ampli- 
fiers; (b) stages with long grid or plate 
leads; (c) tubes which show excessive heat 
or draw large amounts of current with no 
signal input. Make the connections to the 
"scope with a low-capacitance probe. Con- 
struction details of such a probe will be cov- 
ered in a future article. 

In nearly all cases, unwanted oscillations 
are caused by excessive coupling between 
components or insufficient bypassing. When 
the suspected amplifier stage has been lo- 
cated, the parasitic oscillation can often be 
eliminated by merely separating grid and 
plate wiring. If this won’t do the trick, a 
few micromicrofarads of capacitance from 
the grid or plate to ground is sometimes 
effective. Or a half-watt resistor of 50 or 
100 ohms inserted in the grid lead close 
to the tube socket may possibly cure the 
trouble. 

There are times when none of the above 
methods of eliminating parasitics will work 
and the experimenter is “on his own.” At 
such times, it might be better to take up 
bird-watching as a hobby. —i0- 
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CIENTIFIC BREAKTHROUGH is a 

phrase you don’t hear too often, for it 
identifies a startling advance in scientific 
knowledge or technology. Great scientific 
breakthroughs in electronics include such 
developments as the triode vacuum, tube, 
the superheterodyne receiver circuit, radar, 
and the transistor. Now, three scientists 
of the Raytheon Manufacturing Company, 
Waltham, Mass., have announced a break- 
through with vast potential in the elec- 
tronics field—the invention of a completely 
new semiconductor device. 

The “Spacistor.’”’ Retaining many of 
the basic characteristics of the transistor 
—it can be packaged in minute assemblies 
and operates on a fraction of vacuum tube 
power requirements, having no filament to 
heat or burn out—the “Spacistor” promises 
major advantages over both transistors 
and vacuum tubes. After two years of in- 
tensive research, however, it is still in the 
developmental stage and may not be avail- 





Transistor Topics 


By LOU GARNER 


able as a commercial product for several 
years. 

The Raytheon scientists predict that the 
unit will work as an amplifier as high as 
10,000 megacycles. Because Spacistors can 
be made from materials unsuited for tran- 
sistors, future units are expected to oper- 
ate at temperatures as high as 500° C. 
And, unlike the transistor, the Spacistor 
has high input and output impedances. 
Still another of its desirable characteristics 
is high gain: low-frequency power gains 
of 70 db and voltage gains of 3000 have 
already been achieved with experimental 
units. 

While the Spacistor is similar to the 
transistor in over-all appearance, in physi- 
cal size, and in the nature of its construc- 
tion, it utilizes an entirely new principle 
of operation. Its ability to overcome the 
frequency limitations of the transistor is 
achieved by avoiding the slow diffusion of 
electrons and “holes” through the base 

















= + 
[11 Fig. 1. Typi- 
agua 82 cal experimental 
? x Spacistor and 
pn ! external circuits. 
8 Cc 























VVVVVV 








Experimental assembly of Ray- 
theon's new Spacistor compared in 
size with an ordinary straight pin. 
It promises major advantages over 
both transistors and vacuum tubes. 
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region. Movement of these 
charges across the base re- 
gion of a transistor is rela- 
tively slow because this region 
is essentially free of strong 
electric fields. In the Spacis- 
tor, on the other hand, very 
high electric fields are used 
to accelerate the charge car- 
riers so that their transit time 
is greatly reduced. 

A typical experimental Spa- 
cistor is shown schematically 
in Fig. 1. The semiconductor 
body is a reverse-bias p-n 
junction with a ‘‘space- 
charge” region (sc). Two 
other electrodes have been 
added to the basic junction 

a pressure contact injector \ - 
(7) and an alloyed contact \ \ 
modulator (M). The injector ; 


input terminals, and the junc- 
tion’s base (B) and collector 
(C) as the output terminals. 


Conrad Lanza (right). 


ae. 





and modulator serve as the The Spacistor's three inventors gathered around their brain- 
child: Dr. Hermann Statz (left), Dr. Robert Pucel (center) and 
Below is a comparison of the basic char- 
acteristics of the vacuum tube, the transistor and the Spacistor. 





In operation, battery B3 


p-n junction. The injector (J) 
is biased negatively with re- 
' spect to the space-charge re- 
gion (sc) by Bil. Electrons 
may be emitted from /7 into 





impedances 


VACUUM 


applies a reverse-bias to the CHARACTERISTICS TUBE SPACISTOR TRANSISTOR 
Frequency Limit High High Medium 


(1000 mc.) (10,000 mc.) ( 


Heater Power Required None None 
High Temperature 


gy ere ial is limited Materials 
oo, Oe coal ee SS Theoretical Life Limited Unlimited Unlimited 
by the space charge. y E 3 : 

The modulator (M) is con- Scenm SHvevepe equire None None 


nected to sc at a point be- ey Weight High 8 ee _ 
tween I and the n region of |& — — —_— 
the semiconductor junction. eee oe Required | None —_— 
M is biased negatively with C a —— 
respect to sc by battery B2, Omprexity © 

ne snc llie Cn ee Multiple-Stage how Lew High 
preventing the movement of Cireultry 
“holes” from the junction’s p A ee — 
area to sc; thus, M draws ~~ S ape High Very High Low 


Available Available Not Available 


250 mc.) 








r practically no current. 
Because of its bias and location, modu- 
lator M makes the bias of injector J prac- 
tically independent of the voltage applied 
across the B and C electrodes, keeping the 
output impedance very high (in excess of 
30 megohms). 
When an input signal is applied to the 
injector and modulator electrodes, the net 


effect is to vary the emission of J by super- 


imposing an a.c. signal upon 
This permits corresponding cha 


its d.c. bias. 
nges to take 


place in the base-collector current, devel- 
oping an amplified signal across the output 


load resistor. 


A comparison of how the charged par- 


(Continued on page 1 
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Electronic Cops 


New York’s Finest are experimenting 
with RCA’s 10-ounce portable transistor 
radio as a way to increase the policeman’s 
effectiveness in Central Park. Working in 
the 15-mc. band, this receiver picks up 
broadcasts from about a mile away. The 
tiny set is worn at the officer’s belt, with 
the speaker clipped to his collar under his 
ear. So far, the department has been 
working with a pilot 
model. If the tests prove 
successful, it is expected 
that cops in the parks 
will be equipped with re- 
ceivers. The set is pow- 
ered by three mercury 
batteries, and is com- 
pletely transistorized. A 
crystal-controlled double 
superhet, it contains 
printed circuitry and 
built-in antenna. Photo 
at right shows the set in 
action, clipped to the 
cop’s belt. At left is the 
radio without its case. 
It is 6” long, 3142” wide. 




















One-Man Television Studio Makes Bow 


A one-man TV studio which is ideal for 
the community antenna operator has been 
developed by Siegler-Hallamore. Seated at 
the master control console (below), the 
announcer/disc jockey can run the entire 
show. By flipping switches and turning 
levers, he can operate remote cameras (at 
the far right) and even turn a camera on 
himself as he announces the news or gives 
commercials. He can switch from live to 
film to slides (projectors are in rear 
center) to remote telecasting without leav- 
ing his chair. 

The basic package consists of a remote- 


controlled camera for pickup of 35- or 
16-mm. film projectors, a 35-mm. slide pro- 
jector, transcription turntable, microphone 
built into the control console for announce- 
ments, and a 10-watt high-fidelity ampli- 
fier and speaker system for true monitoring 
of the program line. More cameras can be 
added if needed, as well as more projectors. 
One of the principal applications of the 
setup would be in closed-circuit telecasting, 
such as announcements and films within a 
plant. It could also be integrated into the 
entertainment programs of hotels. Total 
cost is under $15,000 for the package. 
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By ARTHUR J. ZUCKERMAN 





You Too Can Be a 


RE YOU PRONE to 
Singing in the _ bath- 
room? Do you like to hear 
yourself reverberate? In 
that case, get out of the 
bathroom and become a 
twin, triplet, quartet, or 
even a glee club. It can be 
done with a few tape tricks. 
All you need is a tape recorder, a friend 
with another tape recorder, a mike-phono 
mixer, and a pair of earphones. Then you're 
all set to enter the harmonious domain of 
“multiple recording” and become mellow, 
fellow. 

A mixer is a device with which you can 
literally mix the signals from one or more 
“live” microphones with sound from a 
player or radio. This combined signal is 
then fed into your tape recorder as a 
“single” program. 

Instructions for making a two-channel 
mixer that is perfectly suited to multiple 
recording appeared in the June 1957 issue of 
POPULAR ELECTRONICS. If you'd prefer some- 
thing a bit more flexible, you can buy rea- 
sonably priced four-channel mixers made by 
either Pentron or Masco. Each of these 
ready-made units permits you to mix sig- 
nals from up to four microphones, or to add 
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Barbershop 


Quartet 


other sources—like phonograph and radio 
to the material going into the mikes. 

First Take—First Tenor. Once the 
equipment is assembled, you’re ready to 
start. Want to try a one-man barbershop 
quartet? To begin with, plug your mike 
into the first recorder and make a conven- 
tional recording of yourself singing the 
melody of the tune. 

It’s best to precede the actual singing 
with a cueing tone. This may be simply 
a hummed tone, a piano chord, or even a 
tone made by striking a partially filled 
water glass with a spoon. 

After you've recorded the melody, rewind 
the tape to the beginning. Then plug the 
mike into one of the low-level mixer chan- 
nels. Next, connect a patch cord from the 
output jack of the tape recorder to one of 
the mixer’s high-level channels. The mixer’s 
output, in turn, is connected to the micro- 
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1ST RECORDER 
(ON PLAYBACK) 


V8) Qk 





(mike) input. 











Playback tape 
patched to high-level (radio- 
phono) input of mixer. 
phone is plugged into low-level 

Tape and live > 
pickup can now be blended into -¢ 
one signal on the second record- 


20 RECORDER 
(ON RECORO) 
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recorder is 
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phone input jack of the second recorder. 

The last preparatory step is to plug the 
earphones into the output jack of the sec- 
ond tape recorder. You are now ready to 
start blending harmonies—you’re going to 
get “on top of yourself.” 

Two Is “‘Accompany.’’ The second tape 
recorder is started on “record,” and the first 
machine is set for “playback.’”’ Monitor- 
ing with your earphones through the second 
machine, you hear the recording from the 
first unit as it plays through. 

When you hear the cueing tone, start har- 
monizing with the already-taped melody. 
The level controls on the mixer will enable 
you to balance the output of the tape and 
the mike. It’s a good idea at this stage to 
make a few preliminary tests in order to be 
sure the sound levels are in proper balance 
so that your harmonizing voice will blend 
with your melody voice. 

After you’ve completed this first mixed 
recording, you'll find that you’ve got a tape 
with a one-man duet. Now, after rewinding 
both tapes, you’re ready for the next round. 

If both recorders are equalized on the 


Recording hookup 
as seen from rear 
shows mike and 
first recorder 
patched into the 
four-channel mixer 
in center of photo. 
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same response curve, all you need do is 
switch tapes. However, if the two machines 
are not equalized on the same curve, you’d 
best reverse the recording setup. Machine 
No. 2 now feeds into the mixer, and re- 
corder No. 1 takes the mixer’s output and 
the earphones. 

Three or Four’s a Crowd. The first 
tape bearing the original melody is now 
used for recording. The duet on the second 
tape becomes the sound source. Proceed as 
before: listen for the cueing tone, and then 
sing the third part along with the duet. 

When this step is completed, the tapes are 
switched once more, and the fourth voice is 
added. Result: one tape with a four-part 
harmony, sung all by yourself. 

For best effects, there are a few things 
to bear in mind. If the tape recorders you 
use have high-impedance outputs for con- 
nection to external amplifiers, these are the 
outputs you should patch to the mixer. This 
will provide the best sound quality. How- 


ever, if such outputs are not available, the 
output marked “external speaker” will do. 
Always plug the mixer into the mike in- 
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put of the machine doing the recording; 
never plug it into the radio-phono input. 
Mixers turn out the same kind of low-level 
Signal as a microphone. 

The More the Fuzzier. A great number 
of special effects can be created with this 
setup. Your own imagination is almost the 
only limit—except for one factor. Any re- 





corder, no matter how fine a rachine, intro- 
duces a certain degree of distortion. Thus, 
every new recording in the process lowers 
the quality of the carry-over material some- 


what. You finally reach a point where 
countless recording so blurs the first run 
that the results are unsatisfactory. 

It stands to reason that the better the 
machines you use, the more times you can 
re-record before this degradation effect be- 
comes serious. If one of the two tape re- 
corders is of better quality than the other, 
do all your recording on the better machine, 
using the other one only as the sound 


Radar Altimeter Is Read Directly from Dial 


The Air Force’s newest altimeter uses 
radar to give an accuracy within 40 feet 
at an altitude of 60,000 feet. It determines 
the airplane’s altitude by sending a radar 
signal to the ground and measuring the 
time it takes to return. Unlike the usual 
radar altimeter, which requires an opera- 
tor to read the cathode-ray scope and “in- 
terpret” it, the new device is read directly 
from a standard altimeter dial. Servo 
amplifiers can put readings on as many as 
three dials at once, and can feed data to 
recorders and other devices. 
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source. However, you can do this only if 
both machines have the same equalization. 
Otherwise, you'll introduce frequency-un- 
balance right at the beginning. 

In most practical cases, you can just ig- 
nore these problems—unless you want to 
transform yourself into something like a 50- 
voice choir. As long as you just want to 


Output of the sec- 
ond recorder feeds 
into monitor ear- 
phones, permitting 
you to hear previ- 
ously recorded 
“tracks'' as you 
add another. Mixer 
is shown at left. 


sing harmony with yourself, or become a 
four-handed pianist, you need only a few 
“double-takes” on the tape machine, and 
distcrtion remain unnoticeably low. 

Prime practitioners of these tricks are 
guitarist Les Paul and his vocalist wife, 
Mary Ford. By using the procedure de- 
scribed here, Mary and Les—who, after all, 
are just two people—make their records 
sound like a girl’s choir backed up by a 
whole regiment of guitars. 

A final word of warning: 
tells no lies 
nothing but the awful truth. 


the recorder 


And if you sound off-key, it's 
—30- 
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FALL ROUNDUP 


Beene NIGHTS and longer evenings mean 
more listening for the hi-fi clan. Au- 
tumn is therefore the season chosen by the 
equipment makers to trot out their parade 
of new components. There is a sort of hi-fi 
jamboree, known as the New York Audio 
Fair, held yearly in late October, for pub- 
licly demonstrating new audio gear. Not 
until after the Fair will we have a full pic- 
ture of what’s new in hi-fi. But even now 
it is evident that radical innovations are in 
store—not just face-lifting for old models. 

New Speaker. Big news comes from 
E1co, who just announced that they will 
make the Hegeman loudspeaker, a unique 
design that has been rumored among audio 
fans for some time. The whole speaker sys- 
tem, enclosure and all, takes only one 





A brief survey at the beginning 


of hi-fi’s busiest season 





square foot of floor space, and sprays out 
sound in all directions, including upward. 
The complete system will sell for $129 and 
thus represents a significant breakthrough 
on the price line for top-quality speaker 
systems and enclosures. 

Better Tape Machines. The trend in 
tape recorders is an attempt to bring pro- 
fessional quality to the medium price 
range. A new Swiss machine, the REVox, 
accomplishes this by mixing Swiss mechan- 
ical craftsmanship—stemming from a long 
tradition of precision watchmaking—with 
good electronic design. Though portable, 
the REVox meets broadcast standards, and 
the use of three separate motors elimi- 
nates rubber elements such the drive 

(Continued on page 126) 
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_PICK OF THE 


RECORD | PERFORMERS 

R. Wagner: Philharmonic Symphony 

Orchestral Excerpts Orchestra of London, 

Westminster XWN-18453 | Rodzinski, conductor 
or | (Westminster) 


Capitol P-18047 Hamburg Radio Orch. 
| (NWDR) 

| Isserstedt, conductor 
(Capitol) 


Mozart: 
Piano Concertos 21 & 27 
Columbia ML-5013 


Rudolf Serkin, piano 
Columbia Symphony Orch 
A. Schneider, conductor 


Leopold Stokowski 
| conducting his 
Symphony Orchestra 


“The Orchestra” 
Capitol SAL-8385 


London LL-1633 





Both discs present the orchestral splendor of Wagner's 
passionate music in superb hi-fi, yet differ both in their 
musical and engineering approaches 
electric, brightly flashing; 
broadly 
engineers underline the conductor's tonal concept 
Westminster 
the Capitol disc more distant, with a richer over-all hue 
Both are good. The choice depends on your own idea of 
how such music should sound. 


| ana warmth are preserved 


This is one of the rare occasions when we feel like shout- 

ing from the housetops: “Don’t miss this one! The 

players’ hearts are evidently in their music, and they 

have the skill needed to polish these gems. Their glitter 
for us by Columbia's best 

engineering. A must for Mozart fans! 

The various choirs of the orchestra (strings, brass, winds 


and percussion) are put through their paces in pieces 
chosen for just that purpose. The standout is a glowing 
performance of Samuel Barber's Adag for Strir but 


each of the other selections is rewarding in its own right 
The recording is silken with none of the shriliness that 


sometimes passes as “‘hi-fi.". A highly informative and 

beautifully designed booklet accompanies this disc 
Tschaikovsky Orchestra of Songful melody, unstinted emotional expression, and 
Symphony No. 6 French Switzerland dramatic excitement make this great score a universal 
(Pathétique) E. Ansermet, conductor favorite. If you don’t know it already, don't miss it. 


Performance and recording are first rate. 


RECORD RACK 


COMMENT 


Rodzinski is tense 
relaxed and 
In each case, the 
The 
detailed 


Isserstedt more 


lyrical, but lacking drive 


record is closely miked 


sharply 
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Master Audio Control Center 
by Lafayette with binaural 
channel and dual volume control 
offers seven inputs for every type 
of cartridge, tuner, or tape. It is 
available either as kit (KT-300) 
or ready-wired (LT-30). 














MM The Dynakit preamplifier, a compan- 
ion to the popular Dynakit power 
amplifier kit, stresses utter simplicity 
and no compromise on sound quality. 







Swiss mechanical craftsmanship is an impor- 

tant element in the design of the ReVox tape 
recorder. Note push-button controls and large 
monitor speaker. 























This 60-watt powerhouse by MusiCraft $ 
joins the growing family of super- 
powered high-quality basic amplifiers. 


Pentron has completely re-designed 

its tape recorders, offering several 
models in various price ranges. This is 
the leader of the line. 





This AM-FM tuner is part of a com- 
plete line of low-priced audio kits by 
Telematic Industries. It is also available 
fully wired or with pre-wired front end. 







A complete speaker system 8 
with a 4-cu. ft. enclosure 

driven by an 8” coax speaker is 
offered by Tandberg with a face 
board of hand-rubbed mahog- 
any. It can be mounted in a cor- 
ner or between ceiling and wall. 














October, 1957 


Junior-Fi 
for the 


Small Fry 


F YOUR HI-FI has developed a split 

personality from double duty as a 
source of both “long-haired” sound for the 
grown-ups and “pop” for the youngsters, 
this two-evening project can be just what 
the doctor ordered. 

Based upon the readily available RCA 
45-rpm phono attachment, the completed 
player will prove the salvation of the hi-fi 
owner who has big problems with small 
fry. It’s designed to decoy the “rock-and- 
rollers” away from your sensitive stylus 
and tender tone arm. You might even want 
to build extra models for your summer- 
house, playroom or den. 

Construction time can be cut down by 
using one of the small preassembled a.c./d.c. 
amplifiers (such as Philmore’s) or, if you 
have more ambition, you can start from 
scratch and “roll your own.” The schematic 
and pictorial are here, the construction and 
operation have been de-bugged—let’s go! 

The Base. The best way to start is with 
an 11” x 12” plywood panel, 4” or 34” thick. 
This is your motor board. Draw the area to 
be cut out as shown. Drill a large hole near 
the edge of the cutout, and then, using a 
coping saw, follow the outline shown. Next, 
drill the holes which will hold the changer 
and amplifier to the motor board. 
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A few hours’ work plus a little 


cash equal a ‘‘sound’’ investment 


By DONALD A. SMITH 


After the motor board is complete, the 
front, rear and two sides of the base must 
be made. These are of plywood and %” 
thick. 

Now for the front panel—use the illustra- 
tion at right as a guide in drilling the 
speaker mounting holes, and cutouts for the 
grille. If you like, simple round holes of the 
correct diameter for the 4” or 5” speakers 
may be drilled. They can be dressed up with 
small squares of plastic speaker material 
stapled to the back of the front panel. 

When all the wood parts of the base have 
been made, check them for fit. Next, sand 
all parts till smooth. 

Lay out all of the pieces and glue the 
cabinet together using a good wood glue. 
Use two 6-penny finishing nails at each 
joint. These should hold well and allow the 
glue to set. Do not glue on the motor board, 
as it is held in place by wood screws, one 
in each corner. Now paint or varnish the 
wooden parts as desired. 

Mounting Components. As soon as the 
base is finished and the glue dried, the elec- 
tronic part of the assembly can be started. 
Install the speakers first. The output trans- 
former can be held in place by one of the 
speaker mounting bolts. 

The amplifier mounting is next. Simply 


POPULAR ELECTRONICS 




















Dimensions of the top 
panel and base of the 





player are shown at right 
and below, respectively. 
The template can be used 
as a guide for cutout and 
mounting of the player. 
Spacing of the 3%” volume 
and tone mounting holes 
will depend upon model of 
amplifier used. Butt-joint 
corners are shown in the 
plan below for ease of con- 
struction. If mitered cor- 
ners are desired, the board 











dimensions will have to 
be changed accordingly. 
Height of the sides may be 
varied to match speaker size. 
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remove the nuts which hold the two con- 
trols, volume and tone, to the amplifier 
chassis and insert them through the motor 
board; then put the nuts and washers back 
on the controls. 

After the amplifier is mounted, remove 
the changer from its RCA plastic base, and 
install it on the new motor board. Use two 
of the original machine screws to attach the 
changer to the motor board. 

Wiring. If you use a ready-built ampli- 
fier, little wiring is needed. Connect the 
voice coils of the speakers together in par- 


allel or series (whichever sounds better) 
with two pieces of hookup wire. Connect 
the two thin leads from the output trans- 
former to the voice coil connection of the 
speaker nearest to the transformer. 

Next, cut the a.c. plug from the changer 
line cord and shorten the cord to a conveni- 
ent length for connection to the amplifier. 
Solder one of the line cord wires to the 
chassis of the amplifier at a nearby ground 
lug and the other to pin #5 of the 35Z5. 

The shielded lead from the changer should 
be about 8” long to reach the volume con- 
trol of the amplifier. Connect center wire 
to high side of the volume control and the 
shield to the ground side. Now place the 
motor board right over—and a little above 

the base, and solder the blue lead from 
the output transformer to pin #3 on the 
50L6 tube socket and the red lead to pin 
#8 of the 35Z5. 

Place the motor board on the base and 
secure it with wood screws. Check to see 
that no wires are shorting to each other, and 
make sure that both the shielded wire run- 
ning from the pickup to the amplifier and 
the line cord are not in the way of the 
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Hookup of 4" or 5" PM speakers may be made 
either in parallel as shown or in series (see text). 
Check for proper phasing by reversing the voice 
coil connections to one of the speakers; then 
note effect upon bass reproduction and connect 
for best results. T! is a 50LS output transformer. 
Complete phono amplifier circuit is on page 106. 
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LINE CORD AND PLUG 


Cl—0.1-ufd., 200-volt tubular capacitor 

C2—0.01-ufd., 400-volt tubular capacitor 

C3—20-ufd., 25-volt electrolytic capacitor 

C4—0.047-yfd., 400-volt tubular capacitor 

CS5a/CS5b—30-50-yfd., 150-volt electrolytic ca- 
pacitor 

R1—500,000-ohm volume control potentiometer 

R2, R4—220,000-ohm, '¥/2-watt resistor 

R3—3.3-megohm, ¥2-watt resistor 

R5—150-ohm, 1-watt resistor 


C2 .Olpfd. 


PHONO 
INPUT 
Ri 

AAAAA, 


l 




















OUTPUT 
TRANSFORMER 


i, 





R6—135-ohm, 10-watt resistor 

7—1000-ohm, 2-watt resistor 

R8—5S6,000-ohm, 1-watt resistor 

R9—25,000-ohm tone control potentiometer 

S1—S.p.s.t. switch (on Rl) 

V1—12SQ7 tube 

V2—50L6 tube 

V3—35Z5 tube 

Misc. tie points, ground lugs, line cord, nuts, 
bolts, etc. 
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“O 
oo 
OUTPUT 
TRANSFORMER 
8 
Phono amplifier cir- 
cuit, above and at 
—ic4 left, may be modified 
— to suit constructor. 
oo R2 can be varied from 
68,000 ohms up to the 
figure shown here. 





Changing the value 
may improve the tone 
of some cartridges. 


R7 


AAAAAA 














CSa [+ IK +] css 


W pfa. . = 7 SOpfd. 
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changer mechanism and are well separated 
from each other. 

As a final touch, a sheet of heavy card- 
board may be cut out and glued on the 
bottom of the case or fitted inside of it. 

Check Out. Plug your new, completed 
automatic record player into the 117-volt 
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a.c. line and “check ’er out!” The fidelity 
of the little unit will‘’surprise you. It’s not 
hi-fi by any means, but its sound quality 
is better than a number of commercial, low- 
priced record players and it should prove a 
useful little brother to that 10- or 20-watter 
upstairs. —j0- 
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ITH a License Manual and a good 
memory, you can probably obtain a 
Novice license and be on the air for months, 
but still know little more about radio than 
when you started. It is more difficult to 


pass the General/Conditional/Technician 
class examination, however, because the 
field of knowledge covered in it is too great 
to be memorized. The trick is to learn fun- 
damentals upon which the examination is 
based. 

This is simple to do if you study in a 
systematic manner, so that each new bit 
of knowledge adds to what you already 
know. Besides making it possible for you 
to pass the General examination (and the 
Novice one, too, for that matter), the pro- 
cedure will increase your enjoyment of 
amateur radio. In the next few issues, we 
will discuss electronic fundamentals in a 
step-by-step manner, starting with the 
Electron Theory. 

Electron Flow. 
tron Theory, all 
molecules, billion 
Each molecule, in 
atoms. 


According to the Elec- 
matter is composed of 
upon billions of them. 
turn, is composed of 


The atom has a positively charged 
nucleus around which rotate one or more 
negatively charged particles, called elec- 
trons. 

These positive and negative charges at- 
tract each other, but two like charges repel 
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Among the Novice Hams 


Warren Frankel, an electronics engineering stu- 
dent, operates as Novice KN2TIE, Rochester, N. Y. 


By HERB S. BRIER, W9EGO 


each other. In a normal atom, the two 
charges balance, making it electrically 
neutral. However, if an atom loses an 
electron, it is left with a slight positive 


charge and is called a positive ion. Con- 
versely, an atom with an extra electron has 
a slight negative charge and is called a 
negative ton. 

Things begin to happen when an electron 
gets misplaced. An ion that has lost an elec- 
tron immediately steals one from a neigh- 
boring atom, this atom steals one from a 
third atom, and so on. An unwanted, extra 


SEE NEXT PAGE FOR 


list of those who request help 
in obtaining their ham licenses 


electron is foisted from atom to atom with 
equal speed 

The importance of these electrons scoot- 
ing around is that they represent electric 
current. When a measurable quantity of 
electrons flows in the same direction jora 
measurable length of time, electric current 
is flowing. The unit of current is the am- 
pere. One ampere of current flowing is 
equivalent to approximately 6,280,000,000,- 
000,000,000 electrons moving past a given 
147) 


(Continued on page 





George Purvis and his Novice station WH6CAC 
in Honolulu. George hopes to work the 48 states. 
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HELP US OBTAIN OUR HAM LICENSES 


Prospective amateurs requesting help and 
encouragement in obtaining their licenses are 
listed here. To have your name listed, write to 
Herb S. Brier, W9EGQ, % POPULAR ELEC- 
TRONICS, 366 Madison Ave., New York 17, 
N. Y. Please print your name and address 
clearly. Names are grouped geographically by 
amateur call areas. 


K1/WI CALL AREA 


Frank Cooper (11), 6 Ledgewood Rd., West 
Roxbury, Mass. Phone: FA 3-1357. (Code and 
theory) 

Robert Bridgman, 113 Hillcraft Ave., Worces- 
ter 6, Mass. Phone: PL 4-7003. (Code) 

Jon Barrett (11), Husted Lane, Greenwich, 
Conn. Phone: TO 9-5266. 


Frank Check (14), Winch Hill, Northfield, 
Vt. (Code and theory) 
—— Lefebore, 510 Bernon St., Woonsock- 


et, R. 


K2/W2 CALL AREA 


Donald J. Fass (14), 35-46 84th St., Jackson 
Heights 72, Long Island, N. Y. (Code, theory 
and selection of equipment) 

— W. Dick Jr., 51-55 71st St., Woodside 


7, N. 
emark Robinson, 4 Silverpine Dr., 
ville, N. Y. (Code and theory) 
Kenneth Webb, 34 Silverpine Dr., Amityville, 
N. Y. Phone: AM 4-3195. (Code and theory) 
Bruce Bouvier, Box 217, Oakland, N. J. (Code) 
—- Yahwak Jr. (13), 119 North St., Au- 
bu N. Y. (Theory) 
Philip Weingarten, 335 Oak St., South Hemp- 
stead, L. I. (Code) 


K3/W3 CALL AREA 

Donnie Schwenk, 1104 Glen Ave., 
Falls, Pa. (Code and theory) 

Walter B. Fisher, 930 N. Plum St., Lancaster, 
Pa. Phone: EXpress 2-7738. (Code, theory and 
regulations) 

ames Lester (14), 


Amity- 


Beaver 


100 W. Tulpehocken St., 


Philadelphia 44, Pa. Phone: UL 8-5488. (Code 
and theory) 

Miriam Houk (16), 1338 Sunrise Ave., Pitts- 
burgh 21, Pa. (Theory) 


Terry Wickham, 18 So. Buck Lane, Haver- 
ford, Pa. (Code and theory) 

Richard E. Nelson, 1100 Broadway, 
Altoona, Pa. 

Coleman Bird, 5 Quincy St., 
15, Md. (Code and theory) 


K4/W4 CALL AREA 


Bill Carnes (13), 194 Roosevelt Dr., Com- 
merce, Ga. Phone: 34666. (Code and theory) 

Stuart Looney (19), Box 1043, Grundy, Va. 
(General Class code and theory) 


K5/W5 CALL AREA 


Truett Tidwell (15), 925 Ralph St., 
Prairie, Tex. (Code and theory) 

Danny Earhart (11), 5311 Emerson Ave., 
las 9, Tex. (Code and theory) 

Brian Johnson (11), 5436 Glenwick, Dallas 9, 
Tex. (Code and theory) 

Richard Stone, Rt. 2, Box 75, Burleson, Tex. 
Phone: JE 5-9910. 

Douglas Hainline, 2906 Carrolton, Houston 
23, Tex. (Theory and selection of! equipment) 

William N. Thomas, Star Rt. 2, Box 31, Ana- 
huac, Tex. (Code and theory) 


K6/W6 CALL AREA 


Skip Clark, 212 E. Belle Terrace, Bakersfield, 
Calif. (Code and theory) 
John Kulli (15), 556 Prospect Blvd., Pasa- 


Juniata, 


Chevy Chase 


Grand 
Dal- 


dena, Calif. (Theory) 

Jon Greene, 13913 Casimir Ave., Gardena, 
Calif. 

Bob Alexander, 920 Grove Ave., Atwater, 
Calif. (Code) 


Charles Cross, 1032 North Ave. 50, Los An- 
geles 42, Calif. (Code and theory) 

Randall K. Kirschman, 1725 Franck Ave., 
Santa Clara, Calif. Phone. CHerry 3-3640 


Richard H. Johnson, 2299 Bluefield, Hay- 
ward, Calif. 

John Lock (13), 836142 N. Hudson Ave., Holly- 
wood 38, Calif. (Code and theory) 

Tony Goodman (12), 10515 Camarillo St., No. 
Hollywood, Calif. (Code and theory) 


K7/W7 CALL AREA 


John A. Fredricks (14), 314 South 13th Ave., 
Yakima, Wash. (Code and theory) 

Jan Sterneckert, 242 N. Main St., Spanish 
Fork, Utah. (General Class code and theory) 

Kenton Knorr, 2737 Chadwick St., Salt Lake 
City 6, Utah. (Code and theory) 

Larry Fuller (13), 2125 E. Fourth Ave., Mesa, 
Ariz. (Code and theory) 

David Empey (11), 2330 No. 600 East, Ogden, 
Utah. (Theory) 


K8/W8 CALL AREA 


Thomas Kudza, 336 E. York Ave., 
Mich. Phone: SU 9-8673. 


Flint 5, 
(General Class code 


and theory; 

Tom White (15), 858 So. Walnut Rd., St. Al- 
bans, W. Va. (Code and theory) 

Bill Coffelt (16), 1109 Linden Ave., Spring- 
field, Ohio. (Code and theory) 

Dick Johnson (16), 451 E. Chapin St., Cadil- 
lac, Mich. Phone: PRospect 5-5503. (Code and 


theory) 

Don Hensel (16), 22971 Norfolk, Detroit 19, 
Mich. Phone: KE 1-6790. (Code and theory) 

Richard Arthur (14), 323 Jefferson Ave., De- 
fiance, Ohio. (General Class code and theory) 

Stan Sudek Jr., 216 South St., Toledo, Ohio. 
Phone: CH 2-2268. 

Jack M. Condon, 3166 Inkster Highway, De- 
troit, Mich. (Code and theory) 

Danny Landron, 4633 Page Ave., 
Center, Mich. (Theory) 

Terry Brusoe, 15422 Fordham, Detroit 5, Mich. 

Josef Belohlavek Jr. (14), 3720 W. Sprague 
Rd., Parma 29, Ohio. (Code) 


K9/W9 CALL AREA 


George Schultz, Michigan City Radio Club, 
Box 31, E. Coolspring Ave., Michigan City, Ind. 
Phone: TRiangle 4-5353. (Code and theory) 

Richie Borovec, 6419 27th Place, Berwyn, Il. 
Phone: ST 8-2105. (Code and theory) 

Fred Beyer (14), 201 Logan St., Washington, 
Tl. 

Eugene Martin, 1659 W. 21st St., 
Ill. (Code and theory) 

Jim Rosenbaum (13), 
Indianapolis 20, Ind. 

Nick Lash (14), 4360 Massachusetts St., 
Ind. (Code and theory) 

Allen Kostelnik (14), 4265 Delaware St. 
Ind. (Code and theory) 


K®@/WO CALL AREA 

Lester Bernard Baird (12), 2122 Dolman St., 
St. Louis 4, Mo. (Code and theory) 

Steve Redington, Box 1487, Rt. 13, Kirkwood 
22, Mo. (Code and theory) 

Bob Bofferding Jr. (14), 2939 W. 
Dr., New Brighton 12, Minn. 
ory) 


Michigan 


Chicago 8, 
7171 Washington Blvd., 
Gary, 
, Gary, 


Lakeview 
(Code and the- 


Thomas R. Penley, 1025 N. Estelle St., Wich- 
ita 14, Kans. (Code and theory) 
Robert Carpenter, 8819 Red Oak Dr., Crest- 


wood, Mo. (Code and theory) 
Joe Hathaway, P. O. Box 1029, Durango, Colo. 
(Code and theory) 


VE AND OTHERS 
Mati Vaga (15), R. R. 4, St. Catharines, Ont., 
Canada, (Code and theory) 


Bill Campbell, 11 Murray Dr., 
Canada, (Theory) 


Trail, B. C., 


To help prospective amateurs obtain their 
Novice licenses, the Radio-Electronics-Tele- 
vision Manufacturers Association offers a set of 
code records (recorded at a speed of 33!5 rpm) 
and a Novice Theory Course for $10.00, post- 
paid. The complete course or more informa- 





Steve Sinkey (13), 160 North I St., Oxnard, tion on it is available from RETMA, 1721 
Calif. (Theory) DeSales St., N. W., Washington 6, D. C. 
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B. VAN SUTPHIN 
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Speaker Enclosure 


Surprisingly good sound at an amazingly low price 


TOU'VE ALWAYS WANTED an extra 
\ speaker for the bedroom, of course. But 
you've never been able to swing it, since 
you’re practically flat busted. You nearly 
hocked the family jewels to acquire your 
living-room rig. So you sulk, and make do 
with that crotchety old table model that 
just manages to drag in some nearby AM 
stations. 

Don’t fret, brother. Build yourself an 
“Oval-Flex,” at a total cost of maybe 11 or 
12 bucks, and you'll be back in business 


How’s that again? You say an oval 
speaker can’t be used for high-fidelity 
sound? Well, that’s what it says in the 


books. But after you've built one, you'll be 
in for the shock of your life. An oval 
speaker never sounded like this before. 

There’s a secret to it, though. You'll 
have to use a coaxial oval speaker. 

The Speaker. Lafayette Radio has a 
a 6x9 dual coax unit for $7.95. Its twin 
tweeters cross over electro-acoustically 
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at 5000 cycles. At the lower frequencies, 
most of the power enters the woofer’s 
3.2-ohm voice coil. As the frequency is in- 
creased, the inductance of this voice coil 
reaches a point at which its reactance ex- 
ceeds the resistance of the series-connected 
voice coils of the tweeters (20 ohms). At 
that point, the power goes into the tweeters 
and you have the full coax at work.* 

The problem of the enclosure is easily 
solved. I chose the bass reflex because it 
can return reasonable fidelity yet is simple 
to build. Actually, the cost of materials 


* Note that this ova speaker is rated at 5 watts, and its 
total voice ¢ mpedance is only 3.2 ohms. If it is placed 
in parallel with the average 16-ohm speaker running at high 
volume, its tweeter assembly may be damaged through over- 
load If it is used as a remote bedroom speaker, shunting 
the main speaker, it might be advisable to try a 5 to 10 

hm, 5-watt resistor in series with the speaker line This 
resistor would serve the dual function of limiting the 


t of power taken by the Oval-Flex and, in addition 
giving it a slight boost at the bass end. If the Oval-Flex fs 


of your amplifier with 1 ther 


amoun 


used directly at the outy 





speakers in parallel S necessary) 
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was only about $4. I decided to use a 
ducted port for ease of construction. A 
tuned port would have required two front 
panels—one for the tuning experiments, 
the second for the final model. 

The enclosure must be tuned to the 
speaker, i.e., the parallel resonant circuit of 
the enclosure must cancel the resonance of 
the speaker itself. When exact balance is 
obtained, the relatively sharp increase in 
speaker response at the resonant frequency 
is cut down and bass response is extended 
below the normal resonant frequency. This 
gives broad over-all response. 

Building The Enclosure. Three-quar- 
ter-inch plywood was used throughout. 
There is just one gimmick in the building 
you have to go according to the diagram. 
The ducted port length must be varied un- 
til the proper tuning point is reached. Then 
the excess is cut off and discarded. 

Note inside view of enclosure before 
back was added (p. 112). There are blocks 
in the four corners for mechanical strength 
and braces along the sides of the front 
panel. Extra blocks are provided at the 
rear so that the back can be put on with 
wood screws. This permits a tight seal, yet 
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allows the back to be removed when neces- 
sary. The rest of the enclosure can be put 
together with nails, but screws are recom- 
mended. 

Although not shown, 12” squares of 
sound-absorbing material (Fiberglas) are 
glued to the sides, centered in the area be- 
tween the sliding panel and the top. A 10” 
square is centered on the back two inches 
down from the top. The amount of Fiber- 
glas used will determine somewhat the 
brightness of the sound. 

Tuning. Turn the enclosure over when 
it’s ready to be tuned. It’s easier to work 
with, and there will be no obstruction in 
front of the port. Only a 1.5-volt flashlight 
battery is needed for tuning. 

After installing the speaker, solder a 3’ 
length of lamp cord or 300-ohm flat line 
to the voice coil terminals and insert it 
through the %,” hole in the back panel. 
Then close the back. Slide the panel all the 
way in, and touch the leads to the battery. 
You will hear a “thump.” Slide the panel 
out slowly, touching leads at each new 
position until you hear more of a “click” 
than a “thump.” You are approaching the 
proper point. Continue until you hear a 
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Actual tune composed on GENIAC 


COMPUTES, “REASONS” 
PLAYS GAMES 


GENIAC 


ELECTRIC BRAIN 


BUILD IT YOURSELF in a few hours! 





Yes, you build any one of 33 exciting electric brain machines in just a few hours by following the 
clear-cut, step-by-step directions given in a thrilling booklet! No soldering sequen .«. ho wiring 
beyond your skill! GENIAC is a genuine brain machine—not a toy. The only logic machine kit that 
not only adds, subtracts, etc., but presents the basic ideas of cybernetics, Seales « algebra, symboli« 
logic, automation, etc. So simple to construct that even a twelve-year-old can make a aa ne that 
will fascinate people with advanced scientific training! With the special circuitry of GENIAC, the 
Electric Brain Construction kit, you can compose tunes automatically. These new circuits were never 
available before! 

OVER 400 ot ae pang AND PARTS. Circuits operate on one flashlight battery, and the e of 
ngeniously de -sigr 1ed parts makes building circuits one of the most fascinating things you've ever 
done! You se up problems in a variety of fields—and get your answers quicker than you can set 
them up! Play games w th the machine—nim, tic-tac-toe, etc.—and pit your brain against its logi« 
Solves puzzles in a few seconds that would take you hours without the aid of the machine. You 
actually see how compung and problem-solving is analyzed with algebraic solutions transferred 
directly into circuit diagrams. 

YOUR COST FOR GENIAC KIT: only $19.95 postpaid. The 1957 Mode! GENIAC KIT contains: 
(1) a complete 200-page text, ‘‘Minds and Machines —a basic introduction to computers. (2) ‘‘How 
to Construct Elec trical Brains At Home’’—a fully illustrated te xt book on basic computer design 
theory and circuits with specific instructions for building circuits. (3) W ring Diagram Som al. A 
special booklet with full sc ale diagrams that you can tear out an d place on your work bench for easy 
assembly (4) Seginners’ Manual. Starting from scratch, the manual ad extra experiments, 
thoroughly tested using GENIAC components to teach the basic symbols of electric circuits Over 
100 components and parts. 


So—mail the coupon for your GENIAC today! Your money back if not del 


Some Firms and Institutions that have ordered GENIAC: 


ighted! 





K1—Only 


Allis-Chalmers 
Remington-Rand 
international 


Walter V. Clarke 
Associates 


Barnard College 


General Insurance 
Co. of America 
Lafayette Radio 


Los Angeles 
Public Schools 
Kansas State 


19% 



























Business Rohr Aircraft Co. University 
Machines Westinghouse Albert Einstein Duke University 
Wheeldex Mfg. Co. Electric Medical College Coral Gables ; 
Manuel Missionary Phillips Naval Research Bell Telephone (Add $1.00 W. of Miss 
College Laboratories Laboratories Laboratories $2.00 Outside U. S.) 
Is your knowledge of these new fechnical fields rusty? Perhaps you never 
5 had time fo study them but need to now. Write for free information about 
@ our new, modern, low-cost course. Work at your own speed at home. Check 
those that interes? you. : 
PHYSICS ELECTRONICS [] Acoustics Hi-Fi P4 
High School Physics | Television P3A | Nuclear Physics PS 
|} Part I—PIA Radio P3B Analog Computer C3 
) Part 2—PIB Radar—Theoretica! P3CI Digital Computer C2 
_. College Physics Radar—Practical P3C2 Memory Storage C! 
] Part I—P2A [|] Musical Instruments P3D | Construction of Robots PS7 
f) Part 2—P2B 
MATHEMATICS CHEMISTRY BIOLOGY PSYCHOLOGY 
C) Trigonometry High School (1D High School Normal PS! 
Al ] College H Biol }] Child PS2 
[] Algebra Analytic (] Human Biology Abnormal PS3 
(CD Solid Geometry | Qualitative (CD Zoology Mental Hygiene PS4 
uantitative Aptitude Test PSS 
C) Calculus rganic C) Botany Rapid Reading PSé 
() Statistics Physical (C0 Genetics [] Construction of Robots PS7 


[] Please send me GENIAC Kit. $19.95 (Add $1.00 West of Mississippi or $2.00 Outside U. S.) 
OLIVER GARFIELD CO., Dept. PE-107A, 31 Broadway, New Haven, Conn. 


Name TORREEEIOR. 3:5. .5.000009046806800000006 evecesose 


City 


Age 
State 







Zone 
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Rear view of enclosure before speaker is installed (above, left) shows position of bracing blocks. 
The back should be put on with screws for tightest fit. 
Photo above, right, shows how to tune ducted port—it's best to turn the enclosure upside down. 


Note how ducted port is installed. 


sharp “click,” then pass by until you get 
Go back to the point 
which gave the sharp “click,” and mark 
the sliding panel. Cut it off, replace it, and 
drive small nails in on each side, front and 


the “thump” again. 


CROSSWORD PUZZLE 
By Arthur L. Branch 


ACROSS 


1 Automatic gain control: Abbr. 

5 Plug-in type terminal. 

8 Speed contest. 

10 Hawaiian Islands: Abbr. 

11 Type of switch. 

12 Thin strip. 

14 Legal trial or hearing. 
16 Exists. 
17 Positive electrodes. 
21 Dielectric material. 
22 Pronoun. 
24 Electronic equipment not proper- 

ly operating is said to be ‘'on the 





26 Result of rapid combustion. 
28 Playing card. 
30 Type of tree. 


32 Aid. 

35 Parts of electronic tube enve- 
lopes. 

36 Greek letter used as symbol for 
ohms. 

DOWN 

2 Color representing eight in color 

code. 


3 Restaurant. 
4 Prefix meaning over the whole ex- 
tent. 
5 James: Abbr. 
6 Mounting part of electronic de- 
vices. 
7 An asset to a ‘‘do-it-yourself"’ fol- 
lower. 
9 Type of capacitor. 
11 Tape distortion. 
13 Untruth. 
15 To fasten. 
18 Number represented by white in 
color code. 
19 District attorney: Abbr. 
20 Unit of relative power: Abbr. 
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back, in order to hold it solidly in place. 

Basically, that’s the Oval-Flex. You can 
finish it in any way you desire. 
have heard better, but for the price, this 


You may 






























































will amaze you. —- 
/ 2 3 4 5 6 ? 
e 9 10 
u l2 13 
14 iS 16 
Ii7 8 9 
20 2/ 22 23 
24 25 26 
27 28 29 
30 3 32 33 34 
35 36 











23 Greek letter used as symbol for 
phase angle. 

25 Device that changes electricity in- 
to heat and the heat into light. 

27 Transformer winding: Abbr. 























29 Male sheep. 
31 Southern state: Abbr. 
33 Exist. 
34 Grid voltage: Abbr. 
(See page 142 for solution) 
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New Enlarged Edition of 
the Authoritative Best-Selling 


G-E TRANSISTOR MANUAL 


Learn the + things you want to know More than 100.000 hams, hobbyists, techni- 


about transistors cians, universities and engineers now have 
copies of the first edition of this invaluable 












1. Basic Semiconductor Theory i 

2. Transistor Applications manual. Now the twice-as-large, twice-as-useful 
3. Specifications of G-E Transistor Types second edition is ready for you. The CIRCUIT 
4. Circuit Diagrams DIAGRAM section has been almost doubled 
5. Transistor Construction Techniques . . . the APPLICATIONS section has been 
6. Parameter Symbols tripled . . . and specifications are given on 
7. Registered RETMA Transistor Types more than 15 new G-E transistor types, includ- 
8. Transistor Radio Cross Reference Chart 


ing silicon types. 











This valuable manual of 112 fact-packed pages 
can be yours by return mail—send the coupon 
today with only 50¢. Or obtain at your G-E Tube 
Distributor. Not sold in bookstores. General Elec- 
tric Company, Semiconductor Products Depart- 
ment, Electronics Park, Syracuse, New York. 


General Electric Company 
Semiconductor Products Department, Section $81107 
Electronics Park, Syracuse, New York 


Please rush me the new enlarged edition of your TRAN- 
SISTOR MANUAL. | enclose 50¢. 
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build your own ¢ for fun! 


Don't let a lack of experience keep you 





from enjoying the fun and savings of 
‘'Do-it-yourself"’ kit construction. The 
easy-to-follow diagrams that come with 
every Heathkit insure your success. Let 





our experience be your teacher—and 
you'll save one-half or more over the 
price of “built-up’’ equipment of equal 





quality. 


HEATH COMPANY 4 subsidiary of Daystrom, Inc. BENTON HARBOR 10, MICH. 








RANGE EXTENDER 


A-9C 20-WATT AMPLIFIER 
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HEATHKIT “BASIC RANGE"’ 
HIGH FIDELITY SPEAKER SYSTEM KIT 


This amazing speaker system can fulfill your present 
needs and still provide for future expansion. Fine hi-fi 
performance the result of using high quality speakers 
in an enclosure especially designed for them. Fea- 
tures two Jensen speakers to cover 50 to 12,000 CPS 
within « 5 db. Power rating is 25 watts, and impe- 
dance is 16 ohms. Enclosure constructed of veneer- 


surfaced plywood, 4” thick, and meas- 
res 114" H x 23° W x 11 «” D. Precut Sete 9-2 
end predrilled for quick ass $3995 
Shpg Wt t "30 Lbs. 
HEATHKIT RANGE EXTENDING 
HIGH FIDELITY SPEAKER SYSTEM KIT 





Designed especially for use with SS-1 “Basic"’ syse 
tem. Contains 15” woofer and compression-type super 
tweeter. Extends ba unit to 35—16,000 CPS, + 5.db. 
Impedance 16 ohms. Measures 29° H x 23° Wx 17% 
eo re 
SU Cc plywood. 

Shpg. Wt. 80 Ibs $9995 

2 


HEATHKIT A-9C HIGH FIDELITY 
AMPLIFIER KIT 


This model incorporat ts own wer supply and 
preamplifier. Plenty of power with { 11 20 watt rating. 
Four separate input elected by panel-mounted 
switch, and separate ba and treble “controls deal 
for home or PA applications. Output transformer 
tapped at 4, 8, 16 or 500 ohms. Resp e within a 
1 db from 20 to 20,000 CPS a Model A-9C 


Hs —§35°° 





FM TUNER 


AM TUNER 












PREAMPLIFIER 


HEATHKIT HIGH FIDELITY FM TUNER KIT 

Now you can have full-fidelity FM p i 

88 to 108 mc at reasonable cost, Features temperature 

compensated oscillator—built in power ogo; yaa 
omoc 


} 
supply, and beautiful cabinet. Compo 
$9595 


nents prealigned at factory! 
" (with cabinet) 


HEATHKIT BROADBAND AM TUNER KIT 


Tunes standard AM band from 550 to 1600 kc with fine 

sensitivity and broad haracteristics. Features 

include built-in pow 

' -_ vecige yy Model BC-IA 

distortion dete tor Al | RF rcuits pre- 

aligned for simplified construct $2525 
Shogo. Wt. 8 Ibs ° 
Shpg bs. 


(with cabinet) 


HEATHKIT “MASTER CONTROL" 
HI-Fl PREAMPLIFIER KIT 


Provides extra amplification, selection of inputs, vol- 
ume and tone controls, and turnover and rolloff 
controls, for W amson-tvoe amplifiers 
Beautiful 4 te ee ——.— Gon ueee 
e tifuls de ary abine e- 
— $1975 


(with cabinet} 


HEATHKIT 25-WATT HIGH FIDELITY 
AMPLIFIER KIT 


Outstanding 25-watt Williamson-type amplifier em- 

t KT66 t ; e 0 t transformer, 

tapped at 4, 8 and 16 ohms. A fine amplifier for the 
° > ct ae c 

on ware OCS Model W-SM 
required for operat Expre 


Shpg. Wt. 31 It $5975 





te = Ss = 
> *"@ sip ; 


W-5M 25-WATT AMPLIFIER © 


World's finest 
electronic equipment 


in kit form... 

















HEATH COMPANY 


A subsidiary of Daystrom, Jnc. 
J 
aw 


BENTON HARBOR 10, MICHIGAN 


TRANSISTOR 
PORTABLE RADIO 





HEATHKIT BROADCAST BAND 
RADIO KIT 


Covers 550 to 1600 kc with good sensitivity and 
selectivity. Has 5%” PM speaker for good to 
quality. Features transformer power 

supply and built-in antenna. Signal Model BR-2 


generator recommended for align- 
ment Cabinet as shown, available $1895 
separately. Shpg. Wt. 10 Ibs. 

(less cabinet) 


HEATHKIT CRYSTAL RADIO KIT 


Features a sealed. germanium diode to eliminate 
critical “cats whisker'' adjustment. Employs two 
tuning condensers for good selectivity, 
and covers the broadcast band from Model CR-1 
540 to 1600 kc. Requires no external 

‘ 


power. Kit pricei cludes headphones. $795 


Shpg. Wt. 3ibs. 


HEATHKIT ENLARGER TIMER KIT 

The dial of this handy timer covers 0 to one minute 
calibrated in five-second gradations, so that the 
timing cycle of a photographic enlarger can be 
electronically controlled. Built-in relay handles up 
to 350 watts, and enlarger merely plugs into recep- 
tacle of front panel. Also provision for 

a ae iierss 
pluggingin safe-light. An easy-to-build 
device that makes a fine addition to $]]}5° 
- 


any dark room. Shpg. Wt 3 Ibs. 








Choose your own “Do-it-yourself” project 


from the world’s largest kit manufacturer 


Now you can have radio 
wherever you go— 
with the portable 
that plays anywhere! 


HEATHKIT 
TRANSISTOR PORTABLE RADIO KIT 


A new cor ot in radio re potion! Now y can 

forget about external electrical conr t and 

have fine radio performance anywhere! L 

— regular fl + rt attery 

r + chear r th p a) f 

table | sets. T 550 t KC a feat 

4 "“eneaa rfor"'t t T tr 

r t tran tor fnr f a ancit > | ; ty, 

t rod-t a na, and t a j 

plastic cabinet in ‘Holiday ray 

Measures 9” L x 8” H x 3%” D. Appear- Model Xk-1 
forma 


if e erformance are ur mat hed 
Secoeemec anc a 
t UNG! S A 


(with cabinet less batteries) 







TABLE-MODEL RADIO 


CRYSTAL RADIO 


ENLARGER TIMER 
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HEATHKIT FUEL VAPOR DETECTOR KIT HEATHKIT TRANSISTOR 

RADIO DIRECTION-FINDER KIT 

tions of your boat. The Heathkit Transistor Radio Direction-Finder model 
rea to be checked, 
and the indicating meter and controls mount on the 





DF-1 is a self-contained, self-powered, 6-transistor 


control panel. Will operate intermittently or contin- per heterodyne broadcast radio receiver incorpo- 
uously, and indicates dangers of fire or explosion to rating a directional loop antenna, indicat ter, 

tect your boat and its passengers. and integral speaker. It is de neo to serve primarily 
Aodels FD-1-6 (€ DC) and FD-1-12 Coed 10-16, as an aid to navigation when out of sight of fan ar 


f 

w 5 volts OC 12-vt. FD-1-12 

(12 volts DC) operate from boat batteries. : landmarks. It can be ed not or aboard yacht 
kK 


t even if je pare detector unit. $3595 fishin } craft, tugs, and other vessels wt h navigate 
y hye ° . P 


either out of sight o 


f 


each 


hunter, hiker, camper, fisherman, aviator, etc. It 

powered by a 9-volt battery. (A spare battery is also 
included with the kit.) The frequency range covers the 
broadcast band from 540 to 1600 kc and will double as 


HEATHKIT RF POWER METER KIT a taieiticietin is Ghicstinnds bhith ts tandin endanne 


This hancy device measures the RF field in the is incorporated which is rotated from the front panel 
\ ty of a transmitter, whether it be marine, mobile, to obtain a fix on a station and a 1 ma meter serves as 
fixed, etc. Requires no electricity, nor direct connec- the null and tuning indicator. The controls consist of 
tion to the transmitter. Provides a continuing indica- tuning, volume and power off). sé tivity, head- 
tion of transmitter operation. Merely place it in ina indicator (comness + snd bearin dicator 
proximity to the transmitter antenna and it will pro- tant sis nth poms - we ar : 
duce a reading on its 200 ua panel meter igo i 4 with Model DF-1 
when the transmitterisin use. Operates Model PM-1 7%" W x 5%” H x &%” D. Supplied with —— 

with any transmitter between 100 kc and Slip-in-place mounting brackets, which $ 95 
250 mc. Includes a sensitivity control for $1495 allow easy removal from ship bulkhead 49 . 

meter. Shpg. Wt. 2 Ibs. . or other similar places. Shpg. Wt. 4 Ibs 


(Available after 
November 15) 


the boating enthusiast 





FUEL VAPOR DETECTOR 


AVAILABLE AFTER 
NOVEMBER 15 





RADIO DIRECTION-FINDER 






POWER METER 





October, 1957 

















DX-20 TRANSMITTER 


HEATHKIT DX-20 CW TRANSMITTER KIT 
This Heatt ht.CW tra mitt f 4 


iY c 

‘ ' 

It emp 6DQ6A 

circ 2 6CL ra 

knot wit 0 

met T DX-20 

but may be excited by an external VFO. Pi netw 

r + r + mye 1+ nr +p ‘ n 

pisses tameppecliaraihe alae aate SH SECOND satel OE-38 
i pec 


: a en 95 
Wt. 18 lbs. FBHY 
HEATHKIT GRID DIP METER KIT 


An the har 


aS Model GD-1B 
$1925 


HEATHKIT RF SIGNAL GENERATOR KIT 


Shpg. Wt. 4 It 


ted at 400 CPS, or audio at 4 PS. Prea J 


Model SG-8 


a ‘i Shpa. Wt. 8 It $1950 
Shpg . 8 lbs. Pr 
PA ruUU V tage at = - 30, 300, 1000 and 


ity is 1000 ohms/volt. Features sma ze and 
DaKe- Model M-1 


Shoo. wt. sibs. $]Q5O 


ating n cloek }t b 
ruc rin ek Diack 





RF SIGNAL GENERATOR 





HANDITESTER 


GRID DIP METER 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 


- : are O—1.5, 5, 15, 50, 1 500, and 1 Peak-t 
rar ir —d 4, 40, 14 4 4 


Mode! im 
res. $9450 


HEATHKIT ALL-BAND RADIO KIT 


ung 
Employs 

_— r — 
BFO for CW 
: Model AR-3 
Shpo. Wt. 12 bs. $QQIS 

« 


(less cabinet) 


HEATHKIT “GENERAL PURPOSE'"’ 
5" OSCILLOSCOPE KIT 


; r 
yet | 1 c ' > 
7T ~ fYAA 
if OWN I 
€ nde r ised 
tat Ve r € In 
c f f A 


or internal sweep and sync, 1-volt peak-to-peak refer- 
¢ 14 +} r step attenu 

' a ae “s Model OM-2 
ated input, and many other “extr 





tras."’ 
Shpg. Wt. 21 Ibs. $4950 
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ALL-BAND RADIO 


“GENERAL-PURPOSE”’ SCOPE 


VACUUM TUBE VOLTMETER 





World's finest 


lorefronic enuiInmM 
electronic equipment 


FREE 1958 CATALOG 


Write today for this FREE in kit form... 








CATALOG listing more than 100 





*‘do-it-yourself"’ ‘kits. 


HOW TO ORDER... 


Just identify the kit you desire 







































































by its model number and send check or 
money order to address t Don't hesitate 
Pioneer in to ask about HEATH TIME 
“do-it-yourself” PAYMENT PLAN. 
electronics 
ORDER COMPANY A subsidiary of Daystrom, Inc. 
BLANK Benton Harbor 10, Mich. _— 
SHIP VIA 
Name C] Parcel Post 
Auttiees _ (] Express 
C] Freight 
City Zone State_ nities: Ea a 
Quantity Item Model No. Price 
(J SEND FREE Heathkit Catalog 
Enclosed find [] check [] money order press agency at time of delivery. On parcel POSTAGE 
. post orders include postege for weight 
for $________. Please ship C.0.D. shown. Orders from APO's must include 
postage enclosed for ______ Ibs. On ex- full remittance. NOTE: All prices are sub- TOTAL 
press orders do not include transportation ject to change without notice and ore 
charges—they will be collected by the ex- F.O.B. Benton Harbor, Mich. 
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Mechanical Brain 
(Continued from page 53) 


would be Frankenstein-type monsters who 
might refuse obedience. 

Jogging the Curves. The human pro- 
grammer who gave the milling machine its 
instructions took advantage of the mathe- 
matical fact that any curve on the blue- 
print can be approximated by a large 
series of intersecting straight lines, each 
of which is about 1/100th of an inch long. 
Each straight line is given three numbers 

coordinates—to locate its position: up or 
down, sideways, and back or forth. This is 
necessary because the limited “mind” of 
the automatic milling machiné “compre- 
hends” only straight lines. 

The programmer sits down at a teletype- 
like machine and carefully punches out a 
pattern of holes on a narrow paper tape, a 
pattern that corresponds to the three num- 
bers assigned to each straight line. 

Trigger Fingers. Inside the brain, a 
mechanical “‘reader’ feels out the punched 
patterns like a blind man reading Braille 
and notifies certain relays to get ready for 
action. The reader is made up of needle- 
like metal fingers which press down on the 
tape as the latter passes over a metal 
drum. Whenever the metal fingers come 





over a hole in the tape, they contact the 


and an electric 
Each finger triggers 


metal drum underneath 
circuit is completed. 
one relay. 

A group of punched holes—an order 
thus sets up a certain preselected bank of 
relays which, in turn, govern servo-mech- 
anisms or selsyn motors that control the 
motion of the machine tool. 

The machine inspects its own work as it 
goes along. A feedback circuit sends back 
a description in electric terms of the work 
being done. This is compared to the orig- 
inal instruction contained on the tape. If 
the two don’t check, the machine calls its 
own error and compensates for it. 

Nobody has to pay any attention to the 
machine while it is working. After it 
finishes the workpiece, the machine stops. 
All the operator then has to do is put 
down his newspaper and slip a fresh blank 
nto the machine. 

Absentee Jobs. The beauty of numeri- 
cal control is that once the “reader” in the 
mechanical brain has converted the 
punched tape into a pattern of electric 
signals, they can be transmitted by radio. 

This entails such attractive possibilities 
as bodily sitting in one town while turning 
out a piece of work in another. Commuters 
and subway riders may jump at the idea, 
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Cathedral series 
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Fidelity Sueahers 


e Lifetime Guarantee 
© Unexcelled Quality 
. Popularly Priced 






































HERE’S JUST WHAT YOU NEED! 


* For Home Electronics « For Home Hi-Fi Assembly + For 
ALL Hobbyists (Model Railroading, etc.) + For Home Workshop 


Here is the first and only kit of its kind—a heavy duty soidering and electrical kit by 
Ungar—a kit of a hundred uses. It contains the famous Ungar soldering handle (used 
by large electronics manufacturers everywhere) with interchangeable tips for every 
type of soldering and plastic welding. This iron wili do everything you'd expect from 
a bulky 100-watt iron only better. Kit contains ten most useful items. 

1. Famous Ungar Heavy Duty Handle, feather light, made to give years of service— 
simply thread in choice of tips. 110-120 AC-DC. 2. Heavy Duty Screw-in Tip for all 
types of heavy duty soldering. Supplies a searing 825° F. tip temperature in 90 seconds. 
3. Precision Soldering Tip. Consists of heating element and 4%"x 1” changeable tiplet 
for fine soldering—printed circuits, jewelry repair, p!astic welding of model railroad 
cars, airplanes and boats. Tip temperature 600°F in 60 seconds. 4. Trouble Light. 
Supplies steady, bright light into hard-to-get-at places. 5. Circuit tester for tracing 
electrical troubles. Thread globe into handle and connect circuit tester to handle cord. 
Touch bare wires to terminals and if current is flowing the bulb lights. 6. and 7. 
Terminal Connectors, perfect for making permanent cord connections. Emery Paper 
for better soldering surfaces. 8. Rosin Core Solder specified for electronics soldering— 
no flux required. 9. Insulating Tape. 10. Fully illustrated—easy to read 20-page 
“How to Do It” booklet. 


Ungar Handle and Tips are U/L listed. Yes, all these useful items, beautifully packaged 
in this handy kit at only $4.95. This Ungar kit #507 is sold by electronics shops, hard- 
— ware and hobby stores and Hi-Fi dealers. 


UNGAR ELECTRIC TOOLS, INC. 4101 Redwood Avenue Los Angeles 66, Calif. 
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= Soldering 
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If your dealer is out of stock, send $4.95 direct to the Ungar Electric Tools, Inc., 
4101 Redwood Avenue, Los Angeles 66, Calif. Shipment made within ten days, prepaid. 
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City a 
Postage and tax included in above price. Sorry no C.0.D.’s. 









October, 1957 









































WE DON'T NEED ENGINEERS 


.. . but they write to us daily to order our 
GENIAC Electric Brain Construction Kits 


80 do TEACHERS, SCIENTIFIC AMATEURS 
and schools See list below 


THOUSANDS OF SATISFIED CUSTOMERS have 
bought GENIACS on a 7 DAY REFUND ne 


e proud to offer our 1957 Model 
provements for the thousands of new c 





INDUSTRIAL FIRM 


with up to the é 
istomers who can use the¢ 





WHAT IS A GENIAC? 


57 Model oe in 
omes with every i 


Here is a pic fare of the 19 
($3.00 separately whict 

GENIAC stands for Genius 
specially designed switch deck 
construct more than thirty 
and wiring diagrams) and 
self. These machines demonstr 


the display rack 





pmi-Automatic Compute 

s which permit the 

hines (following ec s 
as he 
applications 


APPLICATIONS OF GENIAC 


SIMPLE COMPUTER CIRCUITS of binary, dex 
dividing, multiplying machines, PROBLEMS 

ing, comparing. PSYCHOLOGICAL TES 
PLAYING CIRCUITS for tit-tat-toe 


SOME OF OUR CUSTOMERS 


Allis-Chalmers « Remington-Rand e International Business Machines 
e Manual Missionary College e« Barnard College e Westinghouse Elec- 
tric e Philips Laboratories « General Insurance Co. America e 
Lafayette Radio e Rohr Aircraft Co. e Albert Einstein Medical Co!l- 
lege e Naval Research Laboratories « Board of Education, Tecumseh 
Nebraska e Los Angeles Public Schools « Jefferson Union High Schoo! 
e Oklahoma A & m e Courtland Jr. High School e Bell elephone 
Laboratories. 






is able to de 


any mor 1 
of electr reuitry 


ate the 





‘imal adding, subtracting 
symbolic 1 rea 
TING and EXPERIMENT 
and nim. ACTUARIAL ANA 





AME 


YSIS 


WHAT COMES WITH THE KIT? 





acount. SIMPLE ELECTR IC BRAINS AND HOW TO MAKE THEM 
page ot o-oo al NEW! 2. MEDS Ae MACHINES 
: OC pan e text on cor a 5 tics NEW! 
2. ‘WIRING DIAG RAMS fo NEW 4. Bes 
ners Manual for the perso he ar with 
electric circuits.—NE Ww! s. G ENI AC study guide the ‘ valent 
of a full course in computer fu amentals, lists additi 4 adings 
PARTS—PANELS, DISCS RACK (for easy assembly and display 
Hardware, wire, tools, battery, holder, etc. for more tha thirty 
machines 
SEND for your GENIAC now. At only $19.95, a bargair 
plete with over 400 parts and components 7 books and ma als 
We guarantee be at if you a r t wa t to keep GENIA(C after € 


week you an Ve it fc ll 
Add 80c west we Miss . 32 ‘outside “U. s 
check ur Money Order 


Mail Name & Address with 


OLIVER GARFIELD CO., DEPT. PE-107D 


126 LEXINGTON AVE. 


NEW YORK 16, N. Y¥ 






SPECIAL CATALOG BARGAIN! 
EL TRONIC MIX BARGAIN 


We stripped the finest Gov't Surplus te 
bring you this Valve. Includes solenoids, 
transformers, potentiometers, capacitors, 

switches, plugs, coils, rheostots, plus so 
M4 many others we con't list them oll. 


























%) POUNDS of PARTS $19.95 


a No. EL-Mx100—! 





Ne. H-MX $0— 50 pounds of parts. 14.95 
‘we. Mx 25— nds of parts 9.95 
Ne. EL-MxX 10— ds of parts 4.95 


396 PAGES 
The LARGEST COLLECTION of BARGAINS 
ever assembled in one catalog! 
NATIONALLY ADVERTISED MERCHANDISE + NEW 


and USED GOV'T. SURPLUS + FACTORY CLOSE 
OUTS + EXCITING IMPORTS! 


From EVERYWHERE PALLEY'S now bring you 
items of every description! This fabulous catalog 
contains Hand & Power Tools, Microscopes, 
Binoculars, industrial and Building Materials, 
Housewares, Office Equipment, Sport &£ Outdoor 
Equipment, Cameras, Photo Supplies, Hobby Kits 
& “Gadgets”, Electrical & Radio Supplies, Motors 
& Generators and a HUGE selection of Surplus 
Hydraulic Cylinders, Pumps, Valves, etc. So many 
items it's impossible to list them all You'll have 
to see it to believe it! 


sy SOE _—LIMITED EDITION! ORDER YOURS NOW! 


(ter handling & mailing) 50c REFUND on your first order of $1.00 or more 


2263 E. VERNON AVE., DEPT. PE-10 
LOS ANGELES 58, CALIF. 

















hoping to do a day’s work at the plant 
from their back porch, but the military 
will probably have first crack at it. 

If, for instance, a remote American base 
needs a critical machine part, the signals 
could be radioed to the base. The servo- 
mechanisms there would take over and the 
far-off milling machine would grind out the 
missing part pronto—right on the spot. 


Since the invention of the steam rail- 
road, technology has shrunk time and 
space in terms of transportation. Now 
the remote control of fast, automatic ma- 


chines promises the conquest of time and 
space also in terms of work and produc- 
tivity. —- 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


1 Hear You Talkin’ 


(Continued from page 65) 


more convenient, a single 6-volt portable 
radio type “A” battery can be used. 
Operation of the master unit can be 


achieved with any standard PM speaker as 
a remote. Standard three-wire intercom 
cable should be used for interconnection 
of the master and remote. The remote 
speaker will transmit only when its push- 
to-talk switch is depressed. This feature 
can be disabled by connecting a jumper 
wire between output terminals 1 and 2. 

After installation, the gain control, which 
is mounted at the rear of the chassis, 
should be preset to a standard operating 
level and should not need readjustment 
until the batteries age. 

This little job’s independence of the a.c. 
power line makes it an ideal companion in 
areas where power is either not available 
or unreliable. —30-— 











HOW IT WORKS 
Standard intercom techniques are used in the 
switching circuits. The ‘push-to-talk d.p.d.t 
s eturn rotary switch ») n t 
te nges the connections between the master’s 
speaker and the speaker in the “‘remote 
Input tr former T1 couples the spe: As 
a I e to the first stage » t W 
impedance of the spe t 
ipedance of the sis ve as 
C pling filt and ¢ s 
é load. By hi g s l pas 
the input impedance of the stage is raised and 
enough degenerative feedb ed t n 
sure stable « perati 
Base bias for the second stage s supplied through 
R5. R7 serves as the collect load. K like 1, is 
b passed and st r} ( er) 
stage uses the interstage « g tra me 
to match the output impedance of the driver t 
lower input impedance of the power output st 
The 2N255 transistor (7R4) is tl | ‘ 
stage; base bias is supplied tl P Ri O 
transformer 73 couples the output of the 2N 
the loudspeaker voice coil. 
A s.p.s.t. toggle switch, S1, is the powe on-off 
switch, C6 functions as a bypass capaci to prevent 
feedback through the common battery power supply. 
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Introduces Hi-Fi Gems 


... at prices everyone can afford. 


LAFAYETTE MASTER AUDIO CONTROL CENTER with 
BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 


This is not only the finest hi-fi preamp cheorocterized by un- 
matched features, but it has been functionally designed to keep 
pace with the conversion of your present hi-fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and duol 
volume control for binaural reproduction. Features include DC 
on all tube filaments, negative feedbock in every stage, dual 
cathode follower output stages and Ictest printed circuit con- 
struction. Less than 0.09% IM distortion and less than 0.07 
harmonic distortion at 1V. Hum and noise level better than 
80 db below 3V. Uniformly fiat frequency response over entire 
audible spectrum. 7 inputs for every type of phono, tuner or 











Yeors Ahead of Every Other Control Unit tape. Tasteful styling, brilliantly executed. Size 123%,” x 9,” 

Ahead In Design . . . Ahead In Sound x 3%”. Shpg. wt., 1012 Ibs. 

Ahead In Features . . . Ahead In Styling. KT-300—Lofayette Master Audio Control Kit Complete with 

© Available In Kit and Wired Form. cage and detailed assembly instructions. Net 39.50 
LT-30—Same as above completely wired and tesied with cage 
and ‘instruction monvol. Net 59.50 


DELUXE 70 WATT BASIC AMPLIFIER 


Here's ultra-stability in a 70 wa't basic power amplifier employ- 
ing highest quality components conservatively rated to insure 
performance and tong life. Features matched poir KT 88's and 
wire range linear output transformer, voriable damping con- 
trol, meter for bias and balance and chrome plated chassis. 
Frequency response 10-100,000 cps + Idb. Hum and noise 
90db below full ovtput. IM distortion less than 1.% at 70 
watts, less than 0.3% below 30 wa'ts. Harmonic distortion less 
than 2% at 70 watts from 20 to 20,000 cps + Idb. Output 
impedance 4,8 and 16 ohms. Handsome decorative cage per- 
forated for proper ventilation. Size 14% x 10 x 74%” including 
cage ond knobs. Shpg. wt., 40 Ibs 


KT-400—ILocfayette 70 watt Deluxe Basic Amplifier Kit complete 





© Conservatively Rated At 70 Watts with cage and detailed assembly instructions. Net 69.50 
. a — ee ea + Controls LA-70—Same os above completely wired and tested with cage 
* Aveilable In Kit And Wired Form ond instruction manvol. Net 94.50 


LAFAYETTE’S EXCLUSIVE FM-AM TUNER KIT 


Excellence of design and quality of components provide this 
compoct hi-fi FM-AM tuner with superb characteristics normally 
found in most expensive tuners. Features Armstrong FM circuit 
with limiter and Foster—Seeley discriminator, grounded grid 
triode RF amplifier, AFC defect circuit combined with front 
pane! tuning contro! and simplified tuning with slide rule dial 
ond counterweighted mechanism. Excellent sensitivity, selectiv- 
ity and frequency response. Distortion less than 1% at rated 
ovtaut. Meets FCC requirements for radiation. Attractive etched 
copper-plated and lacquered finish. Simplified detailed Con- 
struction Manual with step-by-step assembly instructions. Size 
95%,"W x 9%,”"D (excluding knobs) x 54%,”"H. Less metal cage 
Shpg. wt., 9 ibs. 

KT-100—FM-AM Tuner Kit, less Metal Cage Net 34.95 


ML-100—Metal Cage for above. Shpg. wt., 3 Ibs. Net 5.00 







FM-AM~ Tuner with outstanding 
Specifications and astonishing Per- 
formance — All at a Budget Price om eee ee cee ee ee ee ee ee ee ee ee ee ee ee ee ee 


er NEW! Lafayette DELUXE HI-Fl FM TUNER 
COMPLETELY WIRED AND TESTED. 


Lofayette engineers bring to the discriminating music lovers who 
confine their broadcast listening to FM (the true hi-fi spectrum), 
@ tuner giving the utmost possible valve in performance and 
quality. Features Armstrong circuit with Foster-Seeley dis- 
criminator, 3-gang condenser with tuned RF stage, 4 IF stages 
{including dual limiters), AFC and AFC defect, temperature 
compensated circuitry, and has 9 tubes plus selenium rectifier 
Sensitivity 3-5 uv for 20-30db. Distortion less than 1%. Fre 
quency response 20-20,000 cycles + O0.5db. Cathode follower 
and high impedance outputs. Meets FCC requirements for radia- 
tion. Low modern lines, attractively finished in brushed gold- 
brass ond maroon, for shelf or table top use. Completely self 
powered ond wired, ready for operation. Size: 14° Wx 7” D x 
4”. Complete with cover. Shpg. wt., 13 Ibs. 

49.95 


LT-60—FM tuner 








@ Armstrong Circuit with Dyal Limiters 
@ Temperature Compensated and AFC 
@ 9 Tubes Plus Selenium Rectifier 
® Custom Styled 


apse Rade FU5-O8 Liberty Ave. uces.s:.1» + male came GW 1 
JAMAICA 33, N.Y. steno Cliipelieta mnie 


Net 
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TRANSCRIPTION-TYPE 
PLAY 


ER 
y 


and 


PK- 
with 
TONE ARM 


160 


Two 


PLUG-IN 
HEADS 
© MAGNETIC 

BRAK 
FOR FINE 


ADJUSTMENT 
OF EACH SPEED 


© 4-POLE, HEAVY DUTY 


TRANSCRIPTION-TYPE MOTOR 
@ STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM 
© ACCOMMODATES ALL POPULAR CARTRIDGES 


All the important features of professional transcription players have 
been incorporated in this precision turntable. Extremely smooth ond 
quiet heavy duty 4-pole motor plays 78, 45 and 33-1/3 RPM records. 
Exclusive magnetic brake, controlled by knob on base plate, permits 
instantaneous fine adjustment of each speed. Strobescope disc in- 
cluded checks speeds. Speed selector safety switch protects mechanism 
by making it necessary to pass through OFF position when switching 
from one speed to another. 10” weighted turntable hes rubber 
traction mat. 

Mounting plate has pickup rest and ON-OFF switch. Size: 12-15/16” 
left to right. 10%” front to rear. Requires 2%,” clearance below 
motor board and 3” above. With AC line cord, 2 plug-in heads, 
output cable, 45 rpm edapter. For 105-120V., 60 cycles AC. Shpg. wt. ,12 
Ibs. (NOTE: For protection in shipping, tone orm is seporate, Just 
fasten to mounting plate.) 


PK-160—Less cartridge and base Net 25.95 
PK-162—Wood base for PK-160. Shpg. wt., 5 Ibs. ......Net 3.95 
PK-163—Unfinished mounting board only. Shpg. wt., 

. Vs .Net 95 































PHANTOM VIEW 
SHOWS HOW 
SYSTEM MOUNTS 
IN: CABINET 














f —s_— R/C “ELECTRIC 


SERVO MECHANISM 






tor, 





tronic, 


F-327 


x 1%”. 


@ DESIGNED AND PRICED 


3 


WAY SYSTEM WITH 15° WOOFER... 
8" MID-RANGE SPEAKER... 


HORN TWEETER . . . CROSSOVER NETWORK 


® 15-INCH WOOFER WITH 


31.5 


© 8-INCH MID-RANGE 


SPEA 


© NEW HIGH-FREQUENCY ACOUSTICAL 
LENS TWEETER (HW-7) 

© 3-WAY CROSSOVER 
NETWORK (LN-3) 


OZ. MAGNET (SK-67) 


KER (SK-74) 


Lafayette presents this outstanding 3-way speaker system designed for the high 
fidelity enthusiast who desires performance formerly possible in multi-specker 
systems costing many times this price. You won't believe your eors when you 


hear the 
25” woo 


superb reproduction throughout the entire audio spectrum, The $K-67 
fer provides phenomenal bass response, the SK-74 8” specker delivers 


full bodied, mid-range frequencies, and the HW--7 high frequency acoustical! 
lens tweeter faithfully reproduces the highest audible frequencies. Crossover 
points at 350 and 5000 cycles ore provided by the LN-3 3-way inductonce- 
capacitance network with continuously variable presence ond brilliance controls 
that adjust tone balance to personal taste. Shpg. wt., 25 Ibs. 


‘SY-93. Complete System as listed above 


Net 55.50 


2 WAY SPEAKER SYSTEM 40-16,000 CYCLES 


® 25 WATT WOOFER 

@ IMPORTED Hi-Fi TWEETER 
This 2-way speaker system is another excellent buy for the moderate purse 
It is basically the same as the SY-85 system described at the top of the page, 
but incorporates the deluxe SK-68 speoker with 21.5 oz. Alnico V magnet. This 
results in more efficient reproduction and extension of the lower register. Com- 


plete sys 





FOR HOBBYISTS 


| New, powerful, motor driven R/C actua- 
Delivers positive, 
tion. Provides selective steering and elec- 
be automatic return to neutral: 
tremely efficient when used with model 
boats and land vehicles. Only 22” 
Includes instructions and linkage. 


instantaneous oc- 


Ex- 
fw 


Net 5.95 


© CROSSOVER NETWORK 
@ LEVEL-BRILLIANCE CONTROL 


tem includes the SK-68 12” 25 watt woofer, HK-3 cone type tweeter 


and LN-2 crossover network with level-brilliance control. Range of system 35- 
16,000 cycles. Shpg. wt., 18 Ibs. 


Net 27.50 





LAFAYETTE SPECIAL 
R/C RECEIVER 
Complotely wired and assembled, with 
tube, ready to operate on exam free 
27.255 MC remote contro! band. Size: 
1%” x 1-15/16” x 3”. Weight 3.3 








Uses one 1.5 volt and one 45 
less botteries. Shpg. 


Net 8.95 


oz. 
volt battery. 
wt., 6 oz. 


F-208 



























LITTLE “‘JEWEL"’ 


R/C RELAY RADIO CONTROL TRANSMITTER 
The Mighty Mite of the R/C field.| Completely assembled—tested—and guaran- 
Weighs less than ¥/2 oz.! Only] teed R/C transmitter. Includes tube and 


"HH x 17/32"W x 1-1/16"L. High- 
ly sensitive—extremely rugged. Pulls 
at 1.4 Ma—drops out 1.2 Ma D.C. 


$.P.D.T, 5000 ohm coil. 


F-260 


165-08 Liberty Ave. 
JAMAICA 33..N. Y. 


Net 


2.75 





LAFAYETTE SPECIAL 


27.255 MC crystal, 6 sect. telescoping an- 
tenna. Size: 4” x 4” x 12”. Approx. 1 mile 
range. Shpg. wt., 3 Ibs. Less batteries. 


F-249 Net 14.95 
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JUST OFF THE PRESS! 
NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 
THE BEST BUYS IN THE BUSINESS 


The newest and largest assortment of Electronic, Redio 
and TV parts, Hi-Fi and Public Address Components and 
systems, Test Equipment, tubes, Transistor Kits and minie- 






ad 


LNEAYET?, 








ond gq VW turized components for transistor circuitry, Ham Equip 
ds. ’ VAN pl) ment, Builders Kits, Tools, Books, Microscopes, Binoculars 
mits Telescopes, Cameras, and Drafting Equipment —ALL AT 
te : CATALOG LOWEST PRICES—Catering to the economy minded 
nlom dealer, serviceman, engineer, technician, experimenter and 
hing hobbyist. CRAMMED FULL OF MONEY SAVING BUYS. 
SEND FOR YOUR FREE COPY TODAY. 

bber i 

7 
16” 








ow LAFAYETTE 6 TRANSISTOR SUPERHET RECEIVER KIT 
<n GIVES SUPERB PERFORMANCE. . . 





Just | 
14 INCOMPARABLE VALUE 
95 © 100% SUBMINIATURE PARTS—NO COMPROMISES! 
5.95 | | ® LABORATORY DESIGNED——-SENSITIVE, SELECTIVE, STABLE! 
os Fi ® CLASS B PUSH-PULL AMPLIFICATION—PLENTY OF POWER! 
° i } Lafayette is proud to present its 6 Transistor Superhet Receiver Kit KT-119. This kit 
—s represents the optimum in sensitivity, selectivity and stability. You'll be amazed at its 


superior commercial quality! You'll be elated with its surprising performance! The circuit 
uses 3 high frequency RF Transistors, 3 dependable audio Transistors and Crystal Diode 
and features a specially matched set of 3 IF.’s, Oscillator, High-Q Loop, Class B 
Push-Pull Audio Amplification, and Transformer Coupling in audio and output stages 
Special care has been taken in the design for exact impedance matching throughout to 
effect maximum transfer of power. Has efficient 2%” speaker, and earphone jack for private 
























ICAL listening. Complete with all parts, transistors, pre-punched chassis, battery and easy-to- 
| follow step-by-step instructions. 6” x 3%” x 1%”. Shpg. wt., 3 Ibs. 
: ns ner MR 6. os ctaseeceneneeeneteeseesnaeeniete Net 33.50 
3 MS-339—Sturdy, attractive brown leather case with carrying strap for KT-119 
high R Ss. Gli dy 660960600085500050005b0000s00seessessseonnses Net 2.95 
dine MS-278—Sensitive matching earphone..............ccccccccccncecceucceees Net 2.39 
n you ; 
SK-67 TRANSISTOR CODE PRACTICE 
livers OSCILLATOR KIT 
istical 
ssover Por those interested tn mastering the Inter- 
lance- A remarkable —_—— super-selective —-—. -F “The ty; Guin ernmabatente 4 
‘ pocket superhet recelver with astonish- ~ ~ gee 
_ i ance over the complete broed- ay ag oy EG 
Uses 2 high-frequency and uum tube. ana requires only two penlite 
5.50 : one audio transistor plus efficient diode cells for weeks ef service. It may be used 
as 4 3 for solo practice, or two may send and re 


detector and features 2 specially matched 
IF transformers for maximum power 
transfer. The components are housed in 


ceive with the same unit. Kit comes com 
plete with Tranxistor, Telegraph Key. Re 
sixtors, Condensers. Masonite Board. etc.. 






Nike 








a professional looking beige plastic case. and Schematic Diagram 
iL The receiver's appearance enhanced by attractive maroon and silver aYT-72 ro Net 2.99 
{ station disl. Sensitive built-in ferrite antenna eliminates need for Cannen ECI—Single Headset Net 1.13 
purse. j onenet antenna. A Sueeers dream = a "~ Docket mpemees - 
page, receiver! Complete with all parts, transistors battery, case, dia 
This P) | and easy to follow step-by-step instructions. 4%" 22%"31-1/16". | NEW! HIGH SENSITIVITY POCKET MULTITESTER 
Com- Shpg. wt., 1 Ib. 20,000 OHMS PER VOLT DC — 10,000 OHMS PER VOLT AC 
eeter KT-116 —Complete Kit, less earphone................. Net 16.95 neonion ” 
n 35- MS-260—Super Power Dynamic Earphone.......... ----Net 3.95 





so | WT Nai 
GENERATOR 








3 COMPLETELY WIRED AND TESTED! 
ACCURACY AND QUALITY 
GUARANTEED! 


22.50 


~ 
) * PREQUENCY 120KC te 260MC! 


















*® 120KC te 120MC ON FUNDAMENTALS! ihe . ' 
® 30 DAY TRIAL PERIOD! FULL REFUND IF Safiy' t 165-08 Liberty Ave. ' 
YOU ARE NOT SATISFIED FOR ANY REASON _— ed 4 ' 
Completely wired and tested instrument. Do not confuse O ' 
with kits sold in the same price range. Has the quality and (dé d JAMA | CA 3 3 N Y. ' 
Sie overlap gn met) Ary 3 0 rr 2 eee. ’ = ' 
ix overlapping ranges — ‘Cc to 3 ‘ to ‘ 
1O00KC, “AMC to 3.2MC, 3.2MC to 1iMé, 11MC to SEND FREE , 
to 13 —all on fundamentals — cali- 
brated harmonics from 120MC to 260MC. Switch between NAME CATALOG : 
internal modulation at 400 cps or any external source at ee ae eae as aap a ae an aa 305 ; 
other frequencies. 400 cps signal can be used yr ye ’ 





Outputs are unmodulated RF, modulated RF and 400 cps 

audio. RF output is in excess of 100,000 micro volts. 

Jacks are provided for high or low RF output. 

Highly stable special circuit design. Fine adjust RF con- 
trol, AF output 2-3 volts, input 4 volts, across 1 megohm. 
5 inch etched dial plate — protected by clear plastic bezel. 
Common AF terminals for EXT-MOD input and INT-AF 
output eliminates need for special connectots, Gray metal 
case — carrying handle — complete with leads, line cord Tathamellhi [ems sternum tee Te meons 

and plug. For 105-126V. 60-60 cycle A.C. "Shpg. wt., 

8 Ibs. AND MAIL | 

4$G-10 — Signal Generator ... idistincsiidiidiaaiadsiat paeoler-® &. 2 1. 
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Generator-Motors-Magnets 


MAGNETO GENERATOR 


Hand Crank Type fer ringing telephone 
AC output. 
nets. Prices: W/3 Magnets 
W/4 Magnets.... 


POWERFUL MAGNETS: 


Ram's Horn Type, as illustrated. 


Size: 91/"x6"x3 $12.95 
2S ib. Lift: Size: 21/9"x2t/2"x 
114", Horseshoe Type 2.95 
7s ib. Lift: Si _ 4” x31/2"x3", 
Horseshoe Ty 4.95 
Bar Type: Size: 254" xi 3e"x34" 1.50 
Round Type: Siz 3” Dia 1.95 
Asst. Sizes: Va. va. & 1 Ib. Round 
an Squer 1.50 
GUN SIGHTS: 
K-13 ILLUMINATED COMPENSATING GUN 
SIGHT—Complete with Polarized Filter, 
Magnifying and Reflex Lenses, Gears 
Lamp, etc. Price $5.95 
N-6A ILLUMINATOR GUN 


SIGHT—With 
35mm Lens and Filter. Price $4.95 


GEAR REDUCTION MOTORS: 





DELCO 5069370 (Pictured at right.) 
27 VDC Reversible PM Motor and 
Gear Assembly, in an aluminum case. 
Output speed is 80 RPM through a 
m clutch to a double shaft— 
y on one side. 4 xii 

the +: ™ side. Complete ‘Assembly 
Size: 35""x2"x414" excluding shaft. 
Has built-in noise filter system. 





Weight: 1 Ib. 5 ozs. 
Price . .. $5.95 
SAME MOTOR as used in above As- 


sembly—Size: 1%@"x1t9"'x 
24%". Weight: 4 oz $3.95 
General Rqatess SBA1LOAIS2 
27 Volts @ Am Gear reduction 
145 RPM Le. on a 1%4"x3%" splined 
shaft. 14 oz. inch torque. Motor size: 
13@"x3'2". Weight: ozs (Pictured 
at left.) 
Price $4.95 
General Electric SBA1L0AJ370 
Gear reduction 
250 RPM 4.95 





RECTIFIER KIT to operate smal! DC 


AC TO oc KIT— Motors listed above. 115 voit 60 cycle 


input; output 24 VDC 1.5 Amps. Complete with Recti- $4 95 
' 





fier peninseonceecxignets Wire, Terminals, Instructions, etc. 
Address” Dept. “a e 25% Sepesis on €.0.D. aeeere $5.00 
and over e« All price: are F.0.3., Lima, Ohio 





FAIR RADIO SALES 


32 SOUTH MAIN ST 


LIMA, OHIO 


Has powerful Horseshoe Mag- 
$2.95 
3.95 











Hi-Fi Fall Roundup 
(Continued from page 102) 


and friction rollers—components 
which wear rapidly and often cause re- 
corders to develop wow and flutter. 

The Rise of Stereo. Stereo sound ap- 
pears slated for an enlarged role in the 
over-all hi-fi picture. At least, so it seems 
from the increasing number and variety of 
available stereo equipment. For instance, 
LAFAYETTE Rapio offers a new FM-AM 
stereo tuner to be used in localities where 
stereo broadcasts can be received. It 
comes either as a kit or fully assembled. 
Lafayette’s new Audio Control Center kit 
also offers binaural facilities with a dual 
volume control to adjust proper balance 
between the two channels. Of course, the 
unit can also be used to provide complete 
control facilities for conventional single- 
channel audio. 

Another line of stereo components in kit 
form is offered by TELEMATIC INDUSTRIES. 
Their tuner has a pre-wired FM front end 
and their stereo amplifier delivers 40 
watts. 

The ARKAY company also has come out 
with a complete kit line of stereo compo- 
nents, consisting of tuner, preamplifier and 
power amplifier. 

All these kit components sell at low 
price, and even when they are ordered 
ready-wired, they are still a bargain. 

Unusual Accessories. Accessory com- 
ponents offered by VIDAIRE are “outboard” 
units to be connected between the custom- 
ary components. One is a “Bass & Treble 
Equalizer,” a passive network to be con- 
nected between amplifier and speaker. The 
insertion of such a device into the speaker 
line may incur loss of damping, but in 


belts 





Shrinks Hemorrhoids 


New Way Without Surgery 


Science Finds Healing Substance That 


Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healir 


Zz 
substance with the astonishing ability to shrink hem- 
orrhoids and to relieve pain—without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough that 
sufferers made astonishing statements like “Piles 


have ceased to be a problem !" 


The secret is a new healing substance (Bio-Dyne* 
—dicovery of a world-famous research institute. 


) 


This substance is now available in suppository or 


ointment form under the name Preparation H.* As 
for it at all drug counters—money 


k 


back guarantee. 


*Reg. U.S. Pat. Office 
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WANT TO KNOW MORE? 


For full specifications on any of these new high- 
fidelity products, write to their manufacturers. 


Eico 

3300 Northern Blvd. 
Long Island City, 
New York 


Electronic Applications 
(ReVox) 

150 East 35th St. 

New York 16, N. Y. 


Lafayette Radio 
165-08 +"! Ave. 


Grado 
46|-47th Ave. 
Brooklyn, N. Y. 


Reeves Equipment Corp. 
(Tandberg) 

10 East 52nd St 

New York, N. Y. 


Jamaica 33, N. Y. Pentron Corp. 

779 S. Tripp Ave. 
Telematic Industries, Inc. Chicago 24, II! 
16 Howard St : 


Brooklyn 2!, N. Y 


Arkay Kits Inc. 
120 Cedar St. 
New York, N. Y. 


Vidaire Electronics Mfg. 


Dyna Company {Dynckit) 
617 North 4ist St. 
Philadelphia 4, Pa. 


Corp. MusiCraft 
576-80 West Merrick Rd. 48 East Oak St 
Lynbrook, N. Y Chicago II, Ill. 
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Pacemakers in the 
technology of our 


electronic age 


Certain discoveries, inventions 
and developments of Bell Tele- 
phone Laboratories have been 
truly epochal in their effect upon 
the technology of our time. Each 
has come out of a single quest 
—a search for ways to make 
telephony ever better. But many 
have opened the way to exciting 
advances in TV, movies, radio, 
horology, astronomy. Here are 
ten of Bell Laboratories’ contri- 


butions to the modern world. 
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BELL TELEPHONE LABORATORIES 





Electronic amplifier. First high-vacuum electronic am- 





plifier. Made possible long distance telephony and 










then opened the way to radio broadcasting. 


Wave filter. Precisely separates bands of frequencies. 





Provided major key to economical sharing of the same 






wires by many voices or radio programs. Indispensable 





control tool in radio, television and radar. 






Negative feedback amplifier. Provides distortionless 
and stable amplification. Made possible the enormous, 






precisely controlled amplification needed in long dis- 





tance telephone calls. The principle is now basic in 







amplifiers for radio, TV and high-fidelity reproduction. 





Quartz crystal. Standard super-accurate quartz crys- 





tal oscillator developed for frequency controls in radio- 






telephony. Has also become the standard control for 





clocks in world’s astronomical laboratories. 






Coaxial cable system. Hollow tube with a central 






conductor was developed to transmit hundreds of voices 






simultaneously. Now also provides long distance carrier 






for TV in partnership with microwave beams. 



















Transistor. Tiny solid-state device uses extremely small 
a amounts of power to amplify signals. Makes possible 
' 


electronic telephone switching and much smaller hear- 
ing aids, radios, TV sets and electronic computers. 


Dial system “‘brain and memory.” Takes over your 
call and sees that you are connected in the best and 





quickest way. Newest example: Direct Distance Dialing 
from home telephones to any part of the nation. 


aoe 

rl Waveguide. Hollow conductor transmits high-fre- 

— quency waves. From this came “‘pipe”’ circuits essen- 

“SN tial to radar and very short-wave radio communications. 
Mec] Microwaves. Bell Laboratories developed long dis- 
| tance microwave transmission. It operates by focusing 
k { radio beams from station to station, carries cross- 
} TI country telephony and TV. 


Radio astronomy. This great new science began in 
the study of radio interference at Bell Laboratories . . 
with the tremendous discovery that radio waves ema- 








nate from the stars. 








WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 





IN ONLY 
2 YEARS 


he'll have an 


ELECTRONICS 
ENGINEERING 
DESIGN 


The increasingly acute shortage of 
engineering talent assures unlimited 
opportunities in electronic and aviation 
fields. A 2-year intensive course at 
Embry-Riddle—an approved technical 
institute—leads to a Degree and 
specialization in rewarding careers 
such as servo and instrumentation 
engineer, electro-mechanical engineer, 
electronic design engineer, and 
materials and process engineer 
Embry-Riddle’s constant supervision 
concentration on essentials, and 
minimum required instruction of 

25 hours per week assures you the 
education your future requires 

You'll enjoy Miami's perfect 
year-round climate for study 

and training 

Take your big step now. Think 
BIG—think Aviation! Mail cou- 

pon for pictorial brochure and 
complete outline of curricula 


TRAINING 
teh AUTHORIZED 
. UNDER 


inseTrirute 


Ge WE MAIL THIS COUPON TODAY @ @ 
DEAN OF ADMISSIONS, Dept. 47 


Embry-Riddle Aeronavtical Institute 


Miami 30, Florida 


‘ 

> Without obligation, please send FREE and post- 
paid full particulars. 

' [] ELECTRONICS ENGINEERING DESIGN 

HB ) AERONAUTICAL ENGINEERING DESIGN 

' () A.&P. TECHNICIAN [_} 


a Nome 


. Address 


City 
lam a (check one) 


FLIGHT 


Age 


State 


(CJ Veteran (C Non-Veteran 
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setups lacking other tone control facilities, 
this offers an inexpensive substitute. 

Other items in the Vidaire line include 
a high-pass filter consisting of a 4-#fd. 
capacitor in series with a potentiometer. 
This blocks bass from the tweeter, but 
since it doesn’t keep highs from the 
woofer, it seems incorrect to call it a 
crossover network. However, it is the 
cheapest way to obtain the necessary fre- 
quency division and a tweeter level control 
for a two-way system. 

Vidaire also has a volume expander 
which, when connected into the speaker 
line, tends to emphasize the dynamic range 
of music (making loud louder and soft 
softer) but again at the cost of impaired 
damping 

Among cartridges, a new top-quality 
model by Grapo is claimed to be flat from 
18 to 28,000 cps, carries a shot of uranium 
sulfate to eliminate record static and sells 
for $45. A new entry among tone arms 
is an improved version of Lafayette’s vis- 
cous damped model, which carries its 
supply of damping fluid in a sealed com- 
partment. This model is called the PK-150. 

It is hoped that after the Audio Fair we 
will be able to scan a wider range of new 
developments and report in more detail on 
the new design principles employed in some 
of them. —3O- 


Sencore 


Time 
Saver 


Mode! 
TOC 22 


CHECKER 


® Amateurs 

® Servicemen 

® Laboratories 
© Experimenters 


! Quickly and accurately 
checks all transistors 
and crystal diodes. 


j Provides these 4 important 


checks on transistors 
OPEN « SHORT « CURRENT 
| GAIN « LEAKAGE 
Checks forward to bockword 
i resistance of diodes 
*% Complete set-up chort 
: and instruction booklet attached 
to back yy Will never become 
j obsolete, with test leads and inline 
socket, replaceable up-to-date set-up 
j chart and gain control to vary bot 
tery voltage x Accurate and simple 
to operate — tokes less than 30 sec- 
onds to test either TRANSISTORS or 
crystal diodes ye Uses test leads 
which eliminates need of completely 
removing transistor from circuit. 
At Leading Distributors Everywhere 


INSTRUMENTS CORP. 


7 


ae 





171 OFFICIAL RD., ADDISON, ILL. 
ake SO A NS NY AA EE 
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rere is a real vaiue— 
much more vaiuve than in 
any other clamp-on 
ammeter. Remember, in 
Tripiett Mode! 100 you 
get not only a ciamp-on 
ammeter but a genuine 
Triplett compiete Voit- 
Onm-Milllammeter with 
which you can measure 
AC volts, OC voits, AC and 
OC current, and Onms 


triple iwc 
news from triptett 


Adapter 
» Mis 


Tripiett Electrical 
instrument Cofmpany 
Bluffton, Ohio 


October, 1957 






































wait 
till 
you 


try 





Availa ble u 
ORRadio industries, tnc 
Ezport Morhan Ezpor 


herevera 









if you think 
that all brands of 


recording tape are alike... 


Opelika, 
ting Corp., New } 
Canada: Atlas Radio Corp., Ltd., Toront 


ality tape is sold 


Alaban 


ferro-sheen 





a 
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Transistor Topics 
(Continued from page 97) 


ticles in Spacistors and transistors work 
may be made by dropping a single ink drop 
into two glasses—one empty, the other 
filled with water. The drop reaches the 
bottom of the empty glass almost instantly, 
similar to the rapid action of electrons in 
the Spacistor. In the filled glass, the drop 
slowly diffuses until it finally reaches the 
bottom—similar to the relatively slow 
diffusion of charged particles through the 
junction of a transistor. 

Reader’s Circuit. Regenerative detec- 
tors are probably the most popular—and 
the most sensitive—of simple transistor 
receiver circuits. The majority of these 
circuits use a special “feedback” coil to 
provide regenerative feedback . . . but not 
the circuit shown in Fig. 2, which was 
submitted by POP’tronics reader Lawrence 
R. Weill, 6911 East Seaside Walk, Long 
Beach 3, Calif. Instead, Larry’s circuit 
depends upon feedback within the tran- 
sistor itself. 

Basically, the receiver is a tuned-base, 
tuned-collector oscillator, with the tuned 
circuits coupled through the transistor’s 
interelectrode impedances. Oscillation is 
prevented (or permitted) by adjusting the 
value of the base coupling capacitor C2. 
Loop antenna Li and tuning capacitor Cla 
form the base tuned circuit, while coil 
L2 and capacitor Cib make up the collec- 
tor tuned circuit. The amplified output 
signal is obtained from secondary winding 
L3 and detected by a separate crystal 
diode, CR1, then coupled through C3 to an 
external a.f. amplifier. Power is supplied 
by a three-volt battery, Bi, which may 
be made up by connecting two penlite 
cells in series. 

Since there are two tuned circuits, this 
receiver has improved selectivity as well as 
good sensitivity. Larry picked up some 20 
local stations (within 150 miles) with good 
headphone volume and sharp selectivity on 
the first day he tried his circuit—using 
only the built-in loop antenna. He em- 
ployed a two-stage transformer-coupled 
transistorized audio amplifier following the 
detector and a pair of 4000-ohm head- 
phones. 

Construction is simple and straightfor- 
ward. L1 is a standard broadcast-band 
loop antenna, L2 a Vari-Loopstick upon 
which 40 turns of #30 enameled wire (L3) 
have been tight-wound. Cla-Cib is a 
standard two-gang, 365-uufd. tuning ca- 
pacitor with trimmers. Control C2 is a 
140-uufd. variable capacitor. CR1 may be 
any standard diode, e.g., a 1N58 or 1N34A. 

(Continued on page 134) 
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Heath's BE-5 battery eliminator, available as kit. 


are not entirely satisfactory for this work 
as various voltages are required for differ- 
ent circuits and high current equipment 
(using power transistors) may exhaust 
standard sized batteries quickly. Nor are 
standard heavy-duty “battery eliminators” 
suitable; while useful for low-current cir- 
cuits, their usually poorly filtered output 
introduces heavy hum in equipment re- 
quiring moderately high currents 
Fortunately, several manufacturers are 
| in the process of introducing d.c. power 
built-in filter circuits de- 
for working with tran- 
sistor circuits and servicing transistorized 
receivers. Such units can be used equally 
well on small-current, single-stage circuits 
or to supply currents of several amperes 
to auto receivers or p.a. amplifiers. Your 
columnist was recently given the oppor- 
tunity to check out a few of these instru- 
ments. 
The 
supply, 
Laboratories, 


supplies with 
signed especially 


Model D-612T filtered 
manufactured by 


d.c. power 
Electro Products 
4501 North tavenswood 
Ave., Chicago 40, Ill. typical of the 
“factory-built” units now being offered. It 
supplies filtered d.c. output currents of up 
to 10 amperes in two ranges, 0-8 and 0-16 
volts. At currents up to 5 amperes, ripple 
is less than 0.5%; at low current loads, it 
is well under 0.1%. Up to 21 volts can be 
obtained for servicing low-current portable 
transistor radios. The output voltage is 
continuously variable on each range, with 
both voltage and current monitored by 
panel meters, and the unit will stand 
intermittent overloads up to 100%. Model 
D-612T nets for about $45.00 and is sold 
through leading local and mail order parts 
distributors. 

Typical of the “kit” instruments 
Heath’s new BE-5 battery eliminator (The 
Heath Company, 305 Territorial Rd., 
Benton Harbor, Mich.). It supplies filtered 
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d.c. output currents of up to 5 amperes’ 100 mc. The unit provides a gain of 15 db 
continuous service or up to 7.5 amperes’ at 50 mc., 30 db at 10.7 mc. Maximum 
intermittently in two ranges, 0-6 and 0-12. collector voltage and current is 30 volts 
volts. In either range, the output voltage and 10 ma. Dissipation (at 25° C) is 
is continuously variable, and ripple is less 120 mw. 

than 0.3% at currents up to 5 amperes. The other new RCA transistor is the 
In addition to the filtered output, the BE-5 2N398. A p-n-p unit, the 2N398 is intended 
has a separate pair of output terminals ffor relatively high voltage applications, 
providing an wnfiltered output; here con-_ such as circuit switching, neon lamp indi- 
tinuous currents of up to 10 amperes may cator control, relay puller circuits, and so 
be drawn on the 6-volt range, up to 5 on. The maximum collector voltage and 
amperes on the 12-volt range. On inter- current are 105 volts and 100 ma., respec- 
mittent duty, the instrument will supply tively. Dissipation (at 25° C) is 50 mw. 
currents up to 50% higher than its con- (maximum). 

tinuous-duty ratings. Assembling easily in That’s it for now, fellows. See you next 
one or two evenings, or on a week-end, the month. 

BE-5 is available by mail order only and Lou 
sells for $39.95 plus shipping costs ($2.00 
to $4.00 to most areas). 

Product News. Eby Sales Company (130 “Economy” Multitester 
Lafayette St., New York 13, N. Y.) has 
announced a low-cost transistor tester. 
Called a “TRANS-TESTER,” the instru- Adjust the 500K pot to 45 volts, and 
ment nets for $4.95. It is designed for use the neon tester control until the neon just 
with a standard VOM. glows. Then mark this new point on the 

One of two new transistors announced scale. Continue until the scale is com- 
by RCA (Semiconductor Div., Somerville, pletely calibrated with as many points as 
N. J.), the 2N384 is a high-frequency p-n-p desired. This one procedure calibrates both 
type. Although a triode unit, it may be the a.c. voltage scale and the d.c. voltage 
used as an oscillator at frequencies up to _ scale. 

250 megacycles, as an amplifier up to Ohms calibration is best accomplished 
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by digging around in the junk box and 
finding as many different resistor values 
as possible between 10,000 and 250,000 
ohms. If you are missing any essential 
values, they can be made up by series or 
parallel combinations of available resistors. 

To calibrate the ohms scale, simply place 
the known resistance between the com- 
mon and ohms lead of the neon tester and 
adjust R1 until NH1 just begins to glow. 
Mark this point on the scale with the re- 
sistance value of the resistor. Continue 
the procedure until sufficient resistance 
points have been obtained. 

Finishing Touches. Remove the pencil- 
calibrated scale from the neon tester. Now, 
simply multiply the a.c. scale by 1.41, and 
you can mark in the d.c. voltage calibra- 
tion. For example, the a.c. voltage calibra- 
tion of 100 volts would correspond to the 
d.c. calibration point of 141 volts. The rea- 
son for this becomes apparent when we 
realize that an r.m.s. a.c. voltage of 100 
volts, as read on any meter, has a peak 
value of 141 volts. Since the neon lamp 
in the tester responds to the peak voltage 
applied, a d.c. voltage (which of course has 
a peak voltage corresponding to its aver- 
age value) will read 1.41 times the a.c. 
voltage. 

Then go over the pencil-calibrated scale 


with the more permanent India ink. The 
surface of the scale can be coated with 
polystyrene Q dope to give it a hard glossy 
finish. If the lettering is carefully done, 
the results will look quite professional. 
The neon tester is now ready for opera- 
tion. Always remember, when you use it, 
to adjust Ri from the unlit neon position 
to the point where the neon lights. —io- 
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Off-the-Air Recording 


(Continued from page 70) 


The output of the tuner is usually a low- 
impedance line—just what you need for 
plugging into a tape machine. There are 
two main connecting methods. The choice 
between them depends on whether or not 
the preamplifier of your hi-fi has a “tape 
out” connection. 

If there is no “tape out” on your preamp, 
you must unplug your tuner from the pre- 
amp and plug it into the tape machine, as 
as shown on page 69. If you're in luck, 
your tape recorder has a “monitor” jack. 
This jack enables you to take the signal 
that’s being taped and feed it back into 
your amplifier or preamp so that you can 
hear the program as you record it. 

If your recorder has no “monitor” output, 
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(compiled by the editors of Radio & TV News) 
Authoritative, comprehensive 148-page guide to hi-fi construction, maintenance and equipment . . . compiled by top authorities 


in the field. Includes complete instructions and plans for setting up your own system—covers preamps, equalizers, ampli- 
fiers, tape recorders, speakers, enclosures and stereophonic sound. 


Partial Contents 


Why’s and wherefore’s of room acoustics, speakers, enclosures. 
How to buy and install preamps, equalizers, tone controls. 

Do’s and don’t’s of amplifiers. 

Latest techniques and ideas on stereophonic sound. 

Tape recording ideas and recorder guidance. 

Transistor hi-fi 

All about speakers and enclosures. 

Building, servicing and improving hi-fi systems. 
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to listen to the radio 


you will not be able 
program while it is going onto the tape. 


It is then more important than ever to 
have a warm-up period to set levels, and 
make a test run. After the program starts 
and you are plugged into the tape machine, 
you will hear nothing. But watching the 
volume indicator wiggle gives you assur- 
ance that the sounds you want are actually 
going onto the tape. 

One way to improve this arrangement 
would be an extra output jack on your 
radio tuner, wired in parallel to the regular 
one, allowing you to send the radio signal 
simultaneously to the preamplifier and to 
the tape recorder. This extra output jack 


allows you to “monitor” the radio signal 
while recording—actually hear it as it goes 
on the tape. 


If your preamplifier has a “tape out”’ con- 
nection, as well as a tape input, the whole 


job becomes simply one of throwing 
switches. (See last diagram on page 70.) 
The preamplifier “tape out” goes to the 


input of the tape machine. The output of 
the tape machine goes to “tape input” on 
the preamp, completing a head-to-toe loop. 
Now any program—radio, phonograph, or 
microphone—that comes into your preamp 
can be recorded with the greatest of ease 
and under excellent electrical conditions. 
And you can listen as you record. 

To get a radio signal onto tape, you 
simply have to switch your preamp selector 
to “radio,” tune in the station, set the 
volume, and start the tape moving. To 
listen to what you have recorded, you just 
switch your preamp selector to “tape” 
after rewinding the tape, of course. 

By following the simple rules outlined 
here, you can start your own collection of 
“memorable moments.” —j0- 
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After Class 


(Continued from page 90) 


spot of light in a specific area on the face 
of a cathode-ray tube, or a ferristor that 
is in one of its two stable conditions 
After Class, July 1957, p. 82). In any 
the stored bits of information must be 
readily accessible to the machine. 

One of the most ingenious and successful 
methods of providing a computer with an 
infallible memory is the mercury delay line. 
A by-product of war-time radar, the mer- 
cury delay line is so remarkably reliable 
that it became an important part of UNI- 
VAC I—which employs 126 channels of 
mercury that can remember 720,000 bits of 
information! 

Mercury Memory. Figure 5 is a sche- 
matic representation of the structure of a 
mercury delay line. An electrical signal ar- 
rives at its input and acts upon a quartz 
crystal situated at the end of a tube full of 
liquid mercury. The signal voltage 
a piezoelectric distortion of the 
starting a ripple in the mercury which 
travels through the tube at sonic speed. 
When the ripple reaches the remote end of 
the tube—after a definite interval—it 


(see 


case, 


causes 
crystal, 











presses on a second quartz crystal, 
ating a voltage pulse exactly like the one 
which initiated the process. This pulse is 
amplified by a vacuum-tube amplifier and 
passed back to the first crystal to start the 
ripple on its way once again. 

Thus, the bit of information goes around 
and around, and would continue forever if 
nothing were done to interrupt it; the ma- 
chine has “memorized” the arrival of the 
pulse, At the desired moment, however, the 
machine may open an “and” or “or” circuit 
in the amplifier so that the pulse passes 
on to a succeeding response section of the 
computer. Or, if conditions call for it, the 
signal may be erased from the machine's 
memory merely by ordering the amplifier 
to stop amplifying at the instant the pulse 
reaches it. 

Operation Figures. To provide some 
idea of the speeds and numbers involved in 
the operation of a mercury delay line, here 
are some figures. Velocity of sound in mer- 
cury at 65° is close to 1.5 millimeters per 
microsecond (1500 meters per second or a 
little under 5000 feet per second). The 
longest lines that can be conveniently han- 
dled are about five feet long and provide 
a delay of about 1/1000 second between the 


gener- 
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time of signal arrival at the input and the 
time it reaches the far end of the line. 

The ripples in the mercury due to se- 
quential pulses are not ordinarily spaced 
closer than 1 microsecond apart. But even 
with this spacing, 1000 ripples can be con- 
tinuously circulating in a single tube, rep- 
resenting 1000 bits of stored information. 
The total memory of the machine is then 
limited only by the physical space available 
for the tubes. 

Aptly enough, mercury memory is called 
volatile. Should the machine be closed 
down after a day’s operation, whatever in- 
formation is stored by the ripples is erased 
the moment power is removed. In UNIVAC 
II, the mercury tanks have been replaced 
by magnetic cores which have the advan- 
tages of compactness, insensitivity to tem- 
perature change, lower cost, and perma- 
nence of memory —30- 
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Among the Novice Hams 

(Continued from page 107) 
point per second! This figure represents the 
unit of quantity, called the coloumb, which 
may be asked for in any amateur exam- 
ination. Just remember: the unit of quan- 
tity is the coloumb 

Generating Current. Materials that al- 
low current to flow through them are called 
Most metals are good conduc- 
tors.. Silver, copper, gold and aluminum, 
in the order named, are the most conduc- 
tive of all the metals, although gold 
for obvious reasons—doesn’t see much use 
in the wiring of electronic equipment. 
The unit of conductance is the mho, of most 
importance here, because you may be asked 
to name it in your examination. 

Besides good conductors, there are many 
materials—Nichrome wire and mixtures of 
carbon with other substances being ex- 
amples—which resist passing current but 
will do so if “urged” enough. The unit of 
electrical resistance is the ohm. A high 
ohmage means a great resistance to the pas- 
sage of current. 

Finally, there are other materials—such 
as glass, dry air and paper, mica, polysty- 
rene and porcelain—which offer such high 
resistance to the flow of current that they 
will melt, shatter or burn before giving in. 
They are called insulators. 

The easiest way to start the electrons in 
a conductor into motion, thereby generating 
an electric current, is to connect it to a 
source of electromotive force—a force that 
moves electrons. Batteries create such elec- 
tromotive force by chemical action, and 
generators create it by mechanical action. 
By either method, an excess of electrons is 
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HIGH 
FIDELITY 


See the ‘‘Little Genie’ before 


you build another kit. His way 
‘is . . . FASTER, EASIER and 
Zele)ta-10le) a 
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Just Released 


LJ6-K—Little Jewel) 10 Watt Amplifier 
with built-in pre-amplifier. Net 24.95 


250-K—50 Watt Basic Amplifier for use 
with a pre-amplifier (such as 207A-K). 


207A-K — Hi-Fi Pre-amplifier (Self-Pow- 
ered) Feedback circuit with 10 controls. 


See your dealer or write... 


Se eee eS SS SS SSS ee ee ee ee 
Gromm @S§— Division of Precision Electronics, inc. 
Dept. P-10 9101 King Ave., Franklin Pork, Illincis 


0 Send complete Kit details. 1 Send..........05 Kit, 


O COD ($5 enclosed). (1 Postpaid. (Full poyment en- 
closed. Enclose nome of Deoler. (If any.) 
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IMUUGLE A477 


With H. G. Cisin's Copyrighted RAPID 
“TV TROUBLE SHOOTING METHOD" 





Without experience or knowledge, 
of servicing sets enables you to DIAGNOSE TV troubles as 
rapidly as an expert ‘NO THEORY— NO MATH—you can locate 
all faults in record-breaking time eogasdions of make or m del. 

“TV TROUBLE SHOOTING METHOD” is the most valuable 
aid to TV servicing ever written. Be a TV Trouble Diagnosti 
clan Increase your present earnings. Open your own Profitable 
Business or get a high-paying skilled job 

it's all in this book . 
Nothing more to Pay—Nothing else to Buy 

Alphabetically listed are 85 picture troubles, over 58 raster and 
17 sound troubles. By this unique copyrighted method you know 


this guaranteed new method 


EXACTLY WHERE the trouble is: plus step-by-step instruc- 
tions, oa 69 RAPID CHECKS, enabling you to find the 
ae | 


part 
13 IMPORTANT fey my CHECKS NEED NO IN- 
STRUMENTS! Of the 69 Ra Checks, OVER 65 ALSO 
REQUIRE NO INSTRUMENTS! mass checks include emer- 
checks for distorted pictures, ctive tubes including 
PIX tube, plus 57 others. ALL EXPLAINED IN SIMPLE 
PERFORMED WITHOUT INSTRUMENTS, 
MANY CHECKS USE HE PICTURE TUBE AS A GUIDE, 
H. G. Cisin, the author, is the inventor of the AC/DC midget 
radio. He licenses RCA, AT&T, etc. He has also trained thou 
sands of technicians now owning their own prosperous TV service 
organizations or holding highly paid TV positions. His years of 
experience are embodied in this remarkable new book. 
Guaranteed Money Back in 5 Days if Not Satisfied! 
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ABSOLUTELY FREE with each order: H. G. Cisin's 
newest book ‘TV & RADIO TUBE SUBSTITUTION 
GUIDE."’ Gives direct replacements of set and 
icture tubes. Most valuable servicing al ad! acT 
iOW—cet both books postpaid at cost of only one! 


RUSH COUPON NOW! 
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H. G. CISIN, CONSULTING ENGINEER, : 

Amagansett, N. Y. Dept. P-26 s 

Enclosed find $1. Rush both books, : 
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The Short Cut to Learning 
You've Been Waiting for 





Learn “By Ear” with 


the DORMIPHONE 
The Scientific Discovery 
That Works for You... 
Awake and Asleep 





Now, at last, science gives you 
With this amazing new tool, you ‘‘start’’ to learn while awake 
—then the university-tested Dormiphone takes over, continues 
the learning process for you while you go off to sleep. Do you 
want to iearn a ianguage——memorize a speech or an array 

important facts, figures, formulas—Correct your speech r 
bad habits? The Dormiphone SAVES YOU TIME——EFFORT 


an easy shortcut to learning 








simple to use; children benefit—so helpful and practical 
used by educators, psychologists, people of all ages, occupations 
all over the world. 
: ° 
Break Down aa to Learning 

Find out HOW the Dormiphone rks FOR YOU—how it can 
help you learn anything in less tin without intensive self- 
application. Write for FREE Book, ‘‘A New Dimension in Learn- 
ing,’’ or call for FREE DEMONSTRATION—Get the Scientific 
Evidence Today. 
| MODERNOPHONE, INC Circle 7-0830 

292-107 Ly 4 City, New York 20, WN , | 

se nd me your FREE Booklet I am inte 


Gentlemer Plez 





id what it 





it the DORMIPHONE ar 
r 1 will call 
» for Special Booklet A 





CITY ZONTI STATE 
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Always say you saw it 





generated at the negative terminal (pole) 
and a deficiency of them is created at the 
positive terminal. In other words, a differ- 
ence in electrical charge or potential differ- 
ence is developed between the terminals. 
This potential difference measured in 
volts. Or, put in another way, the unit of 
electromotive force is the volt. 

Now, if a conductor is connected between 
these points of potential difference, the 
positive terminal will immediately start 
pulling electrons out of one end of the con- 
ductor, while the negative terminal pushes 
electrons into the other end, causing cur- 
rent to flow through the conductor at a 
speed of almost 186,000 miles per second. 

Although electric current flows through a 


is 


conductor at a tremendous speed, do not 
think that the individual electrons zip 
straight through it at that speed. Instead, 


their progress from atom to atom is more 
like that of visitors at a crowded exposition 
in a long building. They zig and zag from 
this exhibit to that, but the pressure of new 
people entering the building keeps pushing 
them forward until they are outside again. 
Ohm’s Law. The relationship between 
current, electromotive force, and resistance 
in any electronic circuit is described by 
Ohm’s law, named after the man who dis- 
covered it. In words, Ohm’s law states: 
The amount of current in amperes that 
flows in any electronic circuit is equal to the 
electromotive force in volts divided by the 
resistance in ohms. In elementary arith- 
metic, this relationship might be expressed 
as: amperes = volts + ohms. Using al- 
gebraic symbols, it is written: J = E/R; 
where J= current in amperes, E = electro- 
motive force (potential) in volts, and R = 
resistance in ohms. 
Going a step further, 
will quickly show that if J = 
=- JR, and that R 


a little reasoning 
E/R,IxRorE 
E/I, with the letters re- 
taining the same meanings as above. Thus, 
knowing Ohm’s law and any two quantities 
of current, voltage and resistance, the third 
one is easily calculated. 
















TANK 
CIRCUIT 


METER 
(READING BMA) 








200V. 











=> 
How resistance is used to control volt- 
age in a typical application of Ohm's law. 
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An example will show how Ohm’s law is 
used to solve a practical problem. In a cer- 
tain circuit, an 807 tube is designed to op- 
erate at a plate potential of 500 volts ata 
current of 100 milliamperes (0.1 ampere) 
and a screen potential of 300 volts at 8 ma. 
(0.008 amp.). 
power supply to furnish the screen grid 
power, we can use a resistor to reduce the 
500 volts to the 300 volts required 

In order to calculate the amount of series 
resistance necessary, first subtract 300 volts 
from 500 volts to determine the amount the 
potential must be reduced—200 volts. Sub- 
stitute this value and 0.008 amp. in the 
formula R = E/I and solve for R: 200/0.008 

25,000 ohms. 

Power Formula. Obviously, forcing cur- 
rent through resistance consumes energy or 
power. This power is dissipated as heat. In 
an incandescent light bulb, for example, the 
power used to push current through its 
tungsten filament raises the filament tem- 
perature so high that it emits light. 

The unit of electric power is the watt. It 
is easily calculated using the formula: P 
El; where P = power in watts, E = electro- 
motive force (potential) in volts, and J= 
current in amperes. From Ohm’s law, we 
know that E = JR. Therefore, the power 
formula may also be written: P=] x 1 x R; 
or simply P = FR. 

With the aid of the power formula, 
quickly see that a 25,000-ohm 
carrying a current of 0.008 amp. must dissi- 
pate a power of 1.6 watts. To allow an ade- 
quate safety factor, a 3- to 5-watt resistor 
would normally be used. (A resistor’s dissi- 
pation depends upon its mounting also.) 

Conversion. Notice particularly that 
Ohm's law and the power formula give cor- 
rect answers only when the values of cur- 
rent, voltage, and resistance are expressed 
in amperes, volts and ohms, respectively, in 
the formulas. This is very important, be- 
cause the prefixes of kilo (1000) abbrevi- 
ated K (kilo-ohm = k2 = 100 ohms), milli 
(1/1000 or 0.001) abbreviated m (milliam- 
pere = ma. = 0.001 ampere), and meg(a) 
(1,000,000) abbreviated M- (megohm = MQ 
= 1,000,000 ohms) are often used in radio/ 
electronic circuits, as well as in the FCC 
amateur examinations. So it is necessary 
to learn how to convert from one unit to an- 
other. 

To change kilo-units to units, multiply 
the kilo-units by 1000: 25K2 = 25,000 ohms. 
To change units to kilo-units, divide the 
units by 1000: 47,000 ohms 47KQ. To 
change mega-units to units, multiply the 
mega-units by 1,000,000: 4.7M = 4,700,000 
ohms. To change units to mega-units, divide 
the units by 1,000,000: 250,000 ohms 
0.25M2 (this could also be written as 
250K.) To change milli-units to units, di- 


October, 1957 


we 


Instead of using a separate | 


resistor | 


| ALLIED’S 
| ‘ 
| ELECTRONIC SUPPLY CATALOG 


ALLIED raolo 
















SAVE on 
everything in 
electronics 


EASY TERMS 
AVAILABLE 


WORLD'S LARGEST STOCKS 


Here’s everything in Electronics 
for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers and 
Hi-Fi Hobbyists: 


Amazing Build-Your-Own KNIGHT-KITS 
Hi-Fi Music Systems & Components 
Recorders & Phono Equipment 

TV Tubes, Antennas, Accessories 

Public Address Systems 

Amateur Station Equipment 

Latest Test Instruments 

Industrial Electronic Supplies 

Parts, Tebes, Transistors, Tools and Books 


SAVE on everything in Electronics 
—get fast, dependable service— 
send today for your FREE 1958 
ALLIED Catalog. 


Everything in Electronics 
From One Reliable Source 












ALLIED RADIO CORP., Dept. 79-K7 
100 N. Western Ave., Chicago 80, Ill. 


| J cRush FREE 1958 ALLIED 404-Page Catalog f 
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f | vide the milli-units by 1000: 50 ma. = 0.050 

T } ( H N i ( i A N . | amp. To change units to milli-units, multi- 
ply the units by 1000: 1.5 amp. = 1500 ma 

If you are with me so far, the most- 

WANTED missed questions in the Novice examination 

will be easy for you, and you are ready 


for next month’s lesson. 


RADIO TELEVISION AND ELEC- 
TRONIC INDUSTRIES NEED News and Views 


es RED Sees. Pete, WNINXB, has been putting Vermont 

The man who really has on the air for the past few months by mak- 
the “know-how” will win the ing 213 contacts in 13 states, Germany and 
best rank and position and the Alaska. He transmits on a Johnson Adven- 
turer — modified to use a 6146 tube —at 75 
watts, feeding a Windom antenna, and he 
cushy tralacd ty waciellacé receives on a Heath AR-3. Pete reports that 
home study courses. It lists 90% of the stations he works need his card 
details of over ninety courses | for WAS, but they are better at asking for 
in all branches of engineering | his card than they are at sending theirs to 
and academic fields. Get your | him . . Stan, KN2UDX, has had his license 
free copy of “Engineering Op for seven months but has been on the air for 
portunities” to-day by mailing | Only three months. He made 23 contacts in 
the coupon below. | 


highest pay in the years ahead 
Engineering Opportunities 
shows how you can be thor 








Aids to Learning Code 


Two items of interest to those wishing 
PI f df , ea to learn the radio code are the booklet. 

ease forward free of cost or obliga : = : 
tion of any kind your 105-page handbook, “Mastering the Morse Code,” by Martin 
“ENGINEERING OPPORTUNITIES”. Schwartz, and a clever new code-sending 
Name device called “E-Z-Code.” In its 32 pages, 
Address “Mastering the Morse Code” tells exactly 
how to do that. If you follow the instruc- 
tions and practice, you can’t miss. It sells 
RATS AOI DLE CIS I. for 50 cents a copy and is available from 
Canadian Enquiries: Canadian Institute of Science & American Electronics Co., 1203-05 Bryant 
— : ; : Ave., New York 59, and from amateur 

supply houses. 

Gz em meA_ Theoretically anyone should be able to 


“send” perfect Morse code on the new 


Canadian Institute of Science & Tech- 
nology Limited, 672 Century Building, 
412, Sth Street, N.W., Washington, D. C. 


Course interested in Age 





The Famous Little Jewel... “E-Z-Code” device ten minutes after open- 
“Music Lovers Amplifier” ing the box. Cleverly constructed, it has 


BRAND NEW... EASIEST BY FAR... the dots and dashes of the Morse alpha-: 


The newest, most revolutionary method of Kit constructio bet printed in copper on an insulated 


0 yo a = Gao board. And by simply sliding the “magic 
6Kit, long ov as @ es uy in i-Fi, 18 now avail- sy ; j 
able in this Eye and Time saving method. You'll be amazed, pencil provided down one of the vertical 
and you'll marvel at this construction method , ri 7 

. slots, you will be able to hear the corre- 
DO IT THE LITTLE GENIE WAY sponding letter or number “automatically” 


SO SIMPLE IT’S LIKE MAGIC sent on the built-in buzzer. A flashlight 


KIT | | bulb and standard-type telegraph key are 
provided as part of the instrument to en- 
able conventional sending practice. “E-Z- 
Code” is produced by the Aerovox Co., 
New Bedford, Mass., and is available from 


seavoln | | Aerovox distributors. Suggested retail price 


Highest value 10 watt amplifier kit in the low priced field j 

Features include built in pre-amplifier, record compensator 1s $12.95. 
on phono channel, 4 inputs, bass and treble controls. Unique 
arrangement of bass control in volume contro! circuit enables 
—'s control to be used as a loudness control. Complete 
with punched chassis, hook . solder, hardware and , : >j j "7 -wave” re- 
_ seven states, using a modified “all-wave” re 


instructions assembied with only a 


screwdriver, long eed BK and soldering iron. ceiver and a home-built 6AG7-6L6 transmit- 


Power Output: 10 watts; 15 watts peak | ter, running 30 watts. Recently, Stan figured 


Frequency response: 2 1.DS. 20 to'20.000 CPS. at 1 watt | out how to feed the output of the inter- 

SS eee S_—_ eee mediate-frequency stages of his receiver 

GROMMES & PHILLIPS through the if. amplifier of an old portable 

Lt. in the shack, thereby increasing selectivity 

O Please send LJ6 Kit. | enclose $24.05 | | 2nd sensitivity about three to one .. . Bud, 

ELECTRONICS © Please send “HOUSE OF KITS” Catalog KN5KAY, thinks there should be more KN5 

EDUCATIONAL ae - | news in News and Views. In a month, he 

HI-FI has made 173 contacts in 21 states, getting 

| an answer to almost every call. Bud favors 

Roa ota | using abbreviations on the air, instead of 
HUNTING apr a peg ayaa | spelling everything out. 

PHOTOGRAPHIC The House of Kits | Diek, KN@IJC, wasn’t getting out too well 
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The newest hobby under the sun! 


BUILD THIS 


POWERED 


and many other sun-powered electronic, 
electrical and photometric devices featuring 


_anine Rectifier Gyan SUN BATTERIES! 


—from the be 


rf yOu 

UT SUN BATTERIES —P 
Packed with informatio 
hows wiring, diagrar 


the exper er 

















Learn BASIC TELEVISION 


The whole world of black-and-white television is before you for only $10! 


New 5-volume Rider “picture 
book” course by Dr. Alexan- 
der Schure teaches the com- 
plete basic principles and 
practices of black and white 
television easily, quickly and 
understandably. You can mas- 
ter the basics of television 
easily, rapidly and thoroughly 
with this “learn by pictures” 
training course. 


It's so easy to learn 


Here's how this easy, illustrated course works. Every 
page covers one complete idea! There's at least one big 
illustration on that same page to explain it! What's 
more, an imaginary instructor stands figuratively at 
your elbow, doing “demonstrations” that make the theory 
easy for you to follow and understand. Then, at the end 
of every section, you'll find a review that highlights the 
important topics you've just covered. You build a 
thorough, step-by-step knowledge at your own pace—as 
fast as you yourself want to go. 


BASIC TELEVISION uses the same methods that have 
proven so successful in the famous Rider “picture books” 
on electricity and electronics. This comprehensive course 
presents Basic Television in simple, down-to-earth lan- 
guage that everyone can understand — regardless of 
previous education. Al) that is assumed is that you have 
a knowledge of radio. Every phase of television is made 
instantly clear — explained in plain English supported 
by carefully prepared, large and exciting drawings that 
make every idea crystal-clear. 


5 complete volumes 


It starts with the transmitter and discusses in detail the 
following subjects: Volume 1 deals with the transmitter ; 
the handling and the operation of the camera ; formation 
of the picture signal and the general content of the trans- 
mitter. Volume 2 covers the organization of the entire 
TV receiver treating each section individually from an- 
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tenna to picture tube. Volumes 3, 4 and 5 contain the 
TV receiver circuit explanations. Each volume covers a 
specific number of sections in the receiver. In effect, the 
presentation is like a spiral — first an overall view of the 
whole, and then the detailed explanation of each part. 
The most perfect modern teaching technique. The result 
— maximum understanding. 


Learn at home—no correspondence 


This course is so complete, so different — there’s no need 
for the usual letter writing, question and answer corre- 
spondence. You learn in the comfort of your home, 
in your spare time... at your own pace. 
Send today for these exciting new training courses — 
you risk nothing! When you receive the volumes, ex- 
amine them in your own home for 10 full days. If, at the 
end of that time, you’re not completely satisfied, we will 
simply return your full purchase price! Total cost for 
this 5-volume course is only $10.00! In Canada, prices 
approximately 5% higher. 

ORDER TODAY 
These books are sold by electronics parts jobbers and 
book stores. If YOUR dealer doesn't have these books, 
mail this coupon to us. 


JOHN F. RIDER PUBLISHER, INC. 

116 West 14th St., N.Y.C. 

3 heave ensiese® Gee 

(] 5-vol. BASIC TELEVISION set (soft cover) at $10.00 
per set 

{] Deluxe cloth bound edition all 5 vols 
ing $11.50 


| 

1 

, Please send me 
| 

| 

! i understand | may return the books in 10 days, and 
| 

| 

i 
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in a single bind- 


receive a complete refund of the full purchase price if 
fi am not satisfied. 
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Pusn Button 
Converter 


Provides excellent SW reception 
when operated with 12 volt* auto 
radios having manual tuning diol. 


At radio stores 
handling amateur 
equipment. Also 
many automotive 


Install it yourself! No need to open 
parts stores. 


or alter auto set. Just connect leads 
provided to radio and to 12 volt* ac- 
cessory terminal under dash. No fit- 
ting, no drilling, nothing else to buy. 


Push button selection of 13, 19, 31 
and 49 meter SW bands ensures 
daylight, night-time reception. 





435 


- *(Usable only on cars having 12V battery systems.) 
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13.95 radio kit 
by Cuckad Cel 


AN AMAZING VALUE, IN 
CHOICE OF CLEAR PLASTIC OR WHITE CABINET 


The famed Packard-Bell 5R1 in an excit- 
ing new kit perfect for student instruction 
in electronics. Powerful 5-tube super- 
heterodyne circuit. Everything included: 
tubes, wiring diagrams, complete parts 
layout sheets. $13.95*, plus $1.50 for post- 
age and handling. Add 4% tax in Calif 
ELECTRONIC KITS SUPPLY CO. 


Dept. PE-10 
1727 Glendale Blvd., Los Angeles 26, Calif. 
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until K@ARU helped solve his antenna prob- 
lems. Now his “sandwich box” transmitter, 
running 11 watts, folded dipole, and his Hal- 
licrafters S-38 receiver are both doing well. 
Without a Call Book, it is quite a task, but 
Dick tries to QSL his contacts 100% ... The 
heavy interference in the evenings makes it 
difficult for Joe, KN4OMW, to make many 
contacts then, but in the daytime his home- 
brew transmitter does fine. It uses a 6V6 
at 15 watts input to a doublet antenna and 
has racked up 28 states. A National NC-98 
does the receiving .. . Ron, KN4LWZ, uses a 


home-built 25-watter and a Scott 215 re- 
ceiver on 40 meters. In 2% months, he has 
worked 22 states, Puerto Rico, and half a 
dozen Cuban stations Tex, KN2VAB, 


works 15 and 40 meters with a Heath AT-1 





Want to Sked England? 


Because of the tremendous interest cre- 
ated by the offer of Eric, G3JEA, to sched- 
ule Novices on 7 mc. (News and Views, 
page 120, PoPULAR ELECTRONICS, July, 1957), 
he will operate between 7142 and 7150 kc 
on the following schedule until next April: 
0000 to 0200 GMT (7:00 to 9:00 p.m., EST) 
for east coast Novices and 0400 to 0700 
GMT for midwestern and western Novices 

G3JEA will call “CQ WN” at 0000, 0010, 
etc., at a speed of 8 wpm and will tune 
7150 to 7200 ke. for replies. If more than 
one Novice is heard calling, each will be 
acknowledged and then worked one at a 
time. Preference will be given Novices 
who have previously written for schedules 
To allow many Novices to be worked, con- 
tacts will normally be short. Upon conclu- 
sion of a contact, G3JEA will send “QRZ?” 
three times and listen for further calls 
If none are heard, he will wait until the 
start of the next ten-minute period, when 
he will again call “CQ WN.” Call G3JEA 
at the speed you wish to be answered, 
whether it be 2 wpm or 45 wpm 

All contacts will be confirmed by air- 
mailed QSL cards. Send your cards to: 
J. Eric Alban, G3JEA, 85 Inverness Ter- 
race, London, W2, England 

Details on G3JEA’s station will appear 
in next month’s News and Views. 











and a converted ARC-5 transmitter, com- 
bined with a Hallicrafters SX-28 receiver 
He has hooked up with 22 states and two 
Canadians. 

On July 8, 1957, W6NLZ, Palos Verdes Es- 
tates, Calif.. and KH6UK, Oahu, Hawaii, con- 


tacted each other on 144 me. after nine 
months of trying. The 2600 miles covered 


is over twice the previous 2-meter DX record 
— Roger, KN4MZN/K4MNZ, has made 80 
contacts in 23 states—1l12 confirmed—in 2% 
months of trying. He receives on a Hammer- 
lund HQ-100 and transmits on a Johnson 
Adventurer aided by a 40-meter doublet and 
a 15-meter ground-plane antenna. His best 
DX is the west coast, Cuba, and Puerto Rico. 
Roger offers to help prospective amateurs 
| get their licenses . . . John, KN2VMT, excites 
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a doublet antenna with a home-built, 10- 
watt transmitter and receives on a Heath 
AR-3. His best DX has been California 
several times. Coast to coast on ten watts 
is worth talking about! 

Contributors to News and Views: Pete 
Ruby, WNINXB, Church St., Poultney, Vt.; 
Stan Daniels, KN2UDX, 43 Clendenny Ave., 
Jersey City, N. J.; James "Bud" Richardson, 
KNSKAY, Wichita Falls, Texas; Dick Kragh, 
KNOIJC, 5642 North 28th Ave. Omaha 11, 
Nebr.; Joe Knight, KN4OMW, Box 182, RFD 
4, Hamilton, Ala.; Ron Hines, KN4LWZ, 14300 
N.W. 16 Court, Miami, Fla.; Tex Birnholz, 
KN2VAB, 634 High St., Newark 2, N. J.; Roger 
Klingaman, KN4MZN, 851 NE. 128 St. N. 
Miami, Fla.; John Brinkima, KN2¥MT, Rama- 
po Vaccy Road, Oakland, N. J. 

From time to time, I receive queries about 
how to get an item in News and Views. The 
answer is simple. Mail your items and pic- 
tures to me, and I'll do the rest. If lack of 
space prevents me from printing your first 
contribution, try again, please. Until next 
month, 73, 

Herb, W9EGQ 
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Short-Wave Report 
(Continued from page 84) 


by RFE is obtained by continually moni- 
toring radio stations located behind the 
Iron Curtain and, especially, the smaller 
stations that transmit mainly to regional 
areas within their own boundaries. As a 
result, RFE is able to learn a great deal 
about the internal situation of the various 
countries and, by reading between the lines, 
the reaction of the people. Over 30 Iron 
Curtain stations are monitored on a regu- 
lar basis and several others by spot checks. 

Actual RFE broadcasting time averages 
around 21 hours a day for Poland, Hungary, 
Czechoslovakia, less for Bulgaria and Ru- 
mania. During times of crises, it may be 
necessary to extend the broadcasting time. 
RFE has run for 24 hours a day over a 
period of several days upon occasion. 

The first ten minutes of each hour is de- 
voted to the news and these programs are 
“live;” the other programs normally are 
taped before broadcasting. One interesting 
feature is a “saturation broadcast,” aired 
daily at midnight, which achieved by 
beaming every transmitter on one particu- 
lar target area. 

Programs are broadcast over a total of 22 
transmitters located in Germany and Por- 
tugal. During a normal day, programs to 
any one target area are sent on several fre- 
quencies (as many as seven frequencies 
may be used at any one time). This multiple 
channeling, coupled with the “saturation 
broadcast,” has proven to be highly success- 
ful, and the programs are usually received 
in the target areas with little or no diffi- 


October, 1957 


is 











Your choice of school is highly 


important to your career in 


Li INDUSTRIAL 
ay ELECTRONICS 


-s RADIO- 
Ges TELEVISION 


ELECTRONICS 






Become an 
ELECTRICAL ENGINEER 
or an 


3} COMMUNICATIONS 


ENGINEERING TECHNICIAN 


at 


MSOE in Milwaukee 


Choose from courses in: 

ELECTRICAL ENGINEERING 
Bachelor of Science degree in 36 months. 
Communications or Electrical Power option 
ENGINEERING TECHNOLOGY 


Assoc. in Applied Science degree in 18 
months. 


Electronics Communications (radio-tv) 
Electrical Power. 
MSOE—located in Milwaukee, one of 


America’s largest industrial centers—is 

a national leader in electronics instruction 
—with complete facilities, including 

the latest laboratory equipment, visual 
aid theater, amateur radio transmitter— 
offers 93 subjects in electrical engineering, 
electronics, radio, television, electrical 
power, and electricity. 

Advisory committee of leading 
industrialists. Courses approved for 
veterans. Over 50,000 former students 
Excellent placement record. Previous 
educational, practical, or military training 
evaluated for advance credit. MS-57A 

— 


QUARTERS BEGIN SEPTEMBER 
UARY, APRIL, JULY 


JAN- 


Choose 


depends on ft 


MILWAUKEE 


SCHOOL OF ENGINEERING 


Dept. PE-1057, 1025 N. Milwaukee St 
Milwaukee |, Wisconsin 


Send FREE career booklets 





Write today 


(Please print) 
I am interested in 
(Name of course 


Name Age 
Address 

City Zone State 
Eligible for vets educational benefits? Yes N 








NOW! 


Step ahead faster as an 


INDUSTRIAL ELECTRONICS 


TECHNICIAN 








Turn your experience into a 
big, new better-paying career! 


Day by day industrial plants are adding 
more electro ‘ devices—tor SsorlpDg, 
counting, checking almost any control 
job you can name Cash in on industry's 
great need for men w can keep these 
devices in top working order Make 
more money, feel more secure, doing 
work that is second nature to yo With 
what you already know about electronics 
you have a long head start 


in a field 
just beginning to boom. GET INTO IT 
RIGHT NOW with the help of 


PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 


No long sessions on 
show you how to kee; 
. . how to locate ar 





how to install, service, and maintain even brand new « pment 


without being stumped by new circuits 


FREE TRIAL— 
EASY TERMS 


McGraw-Hill Book Co Dept. PEL-10 
327 W. 41 St., NYC 36 





4 volumes 
Pp 1102 illus.) 
Chuce's Electronics 


Library for 1 lays exa 


J 
in industry | 
Miller's Mainte- 
nance Manual of | 
Electronic Con- 
trol | 
Markus & Zeluff's 
Handbook of iIn- | 
dustrial Electron- 
ics Circuits. | 


Henney & Fahne- 
stock’s Electron 


ubes in indus- This offer applies in U.S. only. 


try fee cue cue aus axe ae a a qume Guan Gum eum a= ae 


2 WAY 








SENDS—RECEIVES UP T 
SENDS—RECEIVES UP TO 10 MILES AS SHOWN wit 


hundreds of miles with Lamy yd = vv d clay meg — 









amateur radio-bands—aleo ‘ oade t 
ABLE SELF-CONTAINED P< WERED WITH STANDAR 
RADIO BATTERIES. NO AC PLUG-INS NEEDED t wit 
wher « n trips, vacat sca «— Kee tact wit 
Has watt st tr i trans tt 
‘ t ve sw Wr 
4"x4" ESTE ED 
FIt PI Al I . 
get 
SEND ONLY $3.00 ; : 
41¥ r postpa t 
s. t € ie 
s *e $2.9 ® s 
WIRI AN ESTE POS A $ \ 
ae ‘ ‘ ow bef 
NTE! » LE < NLY Fr 


DEPT. 'BNE- ‘10 


t 
WESTERN RADIO 





Send the Practical Industria! Electronics 


Positior PEL-10 







KEARNEY, NEBR 








WANT A BETTER JOB: BECOME AN 


ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONICS ENGINEERING 
Class enrollment limited to allow for individual st ns 
Ch artered by state = Cal ~ rnia Nonprofit- nc msectal ian co 

educational—estab!l ishec 
APPROVED ‘FOR ‘VETS—ENROLL NOW! 
SEND FOR FREE CATALOG 


PACIFIC STATES UNIVERSITY 


1516 S. WESTERN AV&. Dept. M. LOS ANGELES, CALIF 














ry he ACCORDION 


fine Ita e accordions. 

4 DAY FREE TRIAL! Easy Terms. 
Free Lessons—Easy to learn. Per- 
sonalized i cervige. Trade- 
ins accepted. e today for big 
Coior Catalo, 
Accordion 
2003 West Chicago Avenue + Dept. 


154 









PE-107 * 


ond. A low ahplesnie prices. FREE! 
anufacturers & Wholesalers Outlet 
Chicago 22, Illinois 











| 


| 





Always say you 


culty. In fact, over 1000 jamming stations 
are utilized by the opposition in an attempt 
to overcome the RFE broadcasts. 

In next month’s column, we'll have some 
interesting facts about the transmitters and 
antenna systems of Radio Free Europe. 


Current Reports 


The following is a compilation of the latest 
reports received. We regret that we cannot 
use everyone's report due to lack of available 
space. All times shown are Eastern Standard 
Time, using the 24-hour system. At the time 
of compilation, all reports are correct. Please 
keep in mind that stations often change fre- 
quencies and/or schedules with little advance 
notice. 

Argentina—LRA, Buenos Aires, 9690 kc 
has changed its slogan from Radio Del Estad 
to Radio Nacional. This is often heard eve- 
nings at 1930-2200 with classical music and 
Spanish language. (11, 88) 

Austria—A letter from Osterreichischer 
Rundfunk, Vienna, states that there is no 
special N.A. service and no boost of their 
xmtr’s power is intended. Their sked is as 
follows: OE135, 11,775 ke., 1205-1245; OEI24, 
11,785 ke., 2330-1200 and 1300-1900; and OEI36 
11,935 kce., 2130-2300. The three stations are 
using only 200 watts power. There is, how- 
ever, a pgm beamed to S.A. on 25,615 kc. at 
0200-0900. This xmtr runs 20 kw. (GH) 

Belgium—World Fair Radio, Brussels, is 
heard with Dutch and French at 1700-1730 
and Eng. to 1800 on Mondays, Tuesdays, 
Thursdays and Fridays and at 1930 on Sun- 
days, Tuesdays, Thursdays and Fridays in 
an xmsn beamed to N.A. and S.A. On Satur- 
days, the special Eng. session continues to be 
noted at 1815-2000. Frequencies used are 
15,335 and 11,850 kce., and a relay from Leo- 
poldville, Belgian Congo, on 9655 kc. (61) 

Bolivia—CP38, La Paz, 9433 kc., is now on 
this frequency, having previously moved from 
9440 and 9505 kc. It is noted from 2020 with 
organ music. The IS is a four-note chime and 
s/off is at 2130 after the playing of “Onward 
Christian Soldiers.” (166) 

Brazil—R. Vittoria, location not yet known 
5055 kce., is being heard at 1800-1900 with pop- 
ular music. Another new station, Emissora 
Catharinenses da R. Guaruja, Florianopolis 
(?), is on 5975 ke. with s/off at 2055A. (TO) 

R. Globo, ZYZ26, 6035 kc., comes through 
in Portuguese, Spanish, and Eng. at 0400- 
2200. This one is listed for 10 kw. (27) 

PRN9, Rio de Janeiro, can be heard on 
9293 kc. at 2015 and at times from 1730 with 
music and Portuguese language. (166) 

R. Diario da Munha, 9675 kc., Florianopolis, 
was tuned at 2030-2100 with dance music. (23) 

Soc. Radiofusao Caucique de Sorocaba, 
Sorocaba, was logged at 2100 with heavy 
QRM from ships and another broadcast sta- 
tion, possibly H13C, Dominican Republic. (91) 

Bulgaria—R. Sofia has two xmsns to N.A. 
daily at 2000-2030 and 2300-2330 on 9700 kc 
A mailbag program is presented on the first 
Thursday of each month. (JE, PE, HA) 

Burma—Burma B/C Service, XYZ, Ran- 
goon, is being tuned on 11,764 and 9543 kc. 
with Eng. at 0915-1015, news from 1000. Re- 
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free booklet. 
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Vi ice of 
mere Crescent 
Chile—A station rarely reported is CE610 


Burma No 


Burma. 


ports go to 28 Winder- 


tangoon, (11, 104) 
6100 ke., Santiago, heard from 2030 with ID 
and Spanish music. TGOA on 6102 kc. pro- 
vided QRM. (166) 

Costa Rica—TIDCR. Jose, 9618 kc 
has an Eng. period at 2305-2330 with news at 
2325. Spanish picks up at 2330. Power is 3 kw 
(237, 289) 

Cuba—This is Pirate Radio Station- 
Free Cuba has been heard 
7043 ke. and was last noted 
bile, in a truck. (150) 


San 


Radi 
intermittently on 
at 2120. It is mo- 


Ecuador—Radio San Miguel de Ibarra 
Calle Maldonado 40, Apartado Postal 181 
Ibarra, is scheduled at 1000-1330 and 1700- 


2215 with 460 watts. (TO) 

HC2RL, Guayaquil, 6635 kc., was noted at 
2017 with U. S. anthem, “God Bless America” 
and others, in Spanish. (166) 

Egypt—Cairo is excellent with French news 
at 1415, Eng. news at 1500-1510 on 12,025 k« 
They announced that a new outlet on 17,915 
ke. would be used in the next xmsn to Europe 
in an Eng. session. (166, 208) 

Another Cairo outlet on 9795 kc. is well 
heard in Portuguese at 1830-1900 and Spanish 
at 1900-1930 to Latin America. (211) 

England—A reported new frequency for the 
BBC is 15,340 kc., noted at 2342-2349 with dic- 
tation-speed news and a talk. (WP) 

French Equatorial Africa—Possibly a new 
outlet for Brazzaville is 17.885 kc., heard in a 
language period at 0950 

French Guinea—R. Conakry, Conakry, is 
now tuned on 3376 kc. to 1630 daily, dual to 


(26) 


4910 and 6155 kc. It is easily recognized by 
Ici Conakry ID. (166) 

Ghana—Accra has replaced 9615 kc. with 
9640 kc. and also uses 4915 and 3366 kc. in 
parallel. (166) 

Guatemala—TGCB, Guatemala City, 6080.5 


kc., was noted with the marimba and Spanish 
music at 2020-2030. Peru on 6082 kc. provided 
the QRM. (166) 

Haiti—4VC,. R. Commerce, Port-au-Prince, 
has apparently moved from 9485 kc. to 9543 
ke. It is being noted at 1615 with pop music 
and at 1700 with a pgm called “Glimpses of 


Haiti.” (23, 166) 
Iceiand—TFJ, Utvarp Reykjavik, Reykja- 
vik, 12,175 ke., has replaced the 1115-1130 


Sunday xmsn with a new one, again on Sun- 
days only at 1500-1600. (10, 11, 27) 

Iindia—VUC, Calcutta, is being heard on 
9530 ke., weakly, at 0630 with Indian music 
and language. (166) 


All-India Radio, Delhi, is excellent in an 
xmsn to East and Southeast Asia at 0830- 
0930 on 17,840 kc., with Eng. from 0835. Swe- 


den QRM’s Delhi from 0900. (104) 

italy—Eng. xmsns from Radio Roma are as 
follows: 0400-0430 on 21,560, 17,800, and 15,325 
<c.; 1035-1055 on 21,560 and 17, 770 kce.; 1915- 
1935 on 15,400 and 11,905 kc.; and 2125-2145 on 
11,905 and 9575 ke. (61) 

Japan—R. Japan, Tokyo, is scheduled at 
1800-1900 on 17,825 and 15,325 kc. to Eastern 
N. A. This full hour replaces two previous 
half-hour segments. (212) 

Kenya—ZHW6, Kisumu, is reported testing 
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on 4964 and 4985 kc. It previously operated on 
4943 kc. Listeners in Sweden are hearing this 
one until 2030-close. Sked is believed to be 
2230-2330 and 1100-1530. Power is given as 500 


watts. (TO) 


Liberia—ELWA, Monrovia, is beamed to 
N.A. on 15,200 and 21,535 kc. at 1800-1930, with 
a repeat on 9650 and 21,535 kc. at 2000-2130. 
(RB, FW) 

New Zealand—ZL14, Wellington, 17,820 kc., 
is noted daily with programs relayed from 
the Home Service. Music is tuned at 1830- 
1930, news to 1935, weather at 1935, then more 


| programs for regional listeners. (61) 


Norway—Radio Norway, Oslo, is heard in 
the Far East beam at 0600-0700 on 21,670, 
17,825, 15,175, and 11,735 kc., with opening and 


| closing ID in Eng. and Norwegian; remainder 


of program is in Norwegian. (61) 
Novaya Zemlya — The elusive Voice of 
Novaya Zemlya has again been heard on 6195 





SHORT-WAVE ABBREVIATIONS 


A—Approximate frequency 
BBC—British Broadcasting Corporation 
Eng.—English 

ID—Identity, identification 
1S—Interval signal 
kc.—Kilocycles 

kw.—Kilowatts 
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pzm-——Program 

QRM-—Station interference 
R.—Radio 

S.A.—South America(n) 
sked—Schedule 

s/off—Sign-off 
xmsn—Transmission from station 





xmtr—Transmitter used by station 
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ke. at 0225 with Eng. news. Signals are weak 
but clear. Has anyone else heard it? (286) 
Pakistan—Karachi broadcasts in Eng. on 
11,674 and 15,245 ke. at 1315-1400 (news at 
1330) to Turkey and at 1415-1500 to England. 
The outlet on 17,740 kc. has an Urdu lan- 
guage program to SE. Asia at 1930, following 


| an Eng. ID. (61, 289) 


Paraguay — ZPA5, Encarnacion, has been 
tuned on 11,990 kc. from 1800 ID with Amer- 


| ican and Spanish recordings. (166) 


Peru—According to World Radio Handbook, 
R. America carries Eng. on 9360 kc. Confirm- 
ing this, it has been heard at 0800-0900 in 
Eng., mostly with music. The signal is weak 
and there is QRM from R. Progresso. (208) 

OAXI1D, Chiclayo, is being noted on 3379 
ke. at 0040 with Spanish music and language. 
This may be a new station. (166) 

OAX4J, R. La Cronica, Lima, 9390 kc., is 
noted late evenings with music and many 


| commercials (up to aS many as five com- 


mercials in a row). (WP) 

Philippines—The Far East B/C Co., Manila, 
DZ16, 17,805 ke., has been heard at 0130 with 
an Eng. religious program, at 1130-1200 with 
a similar program in Russian, Eng. ID at 
1205-close, and again at 1700 with a program 
in Japanese. The latter is a rare catch for 
this time of day. (39, 61) 

DZH9, Manila, 15,300 kc., can be heard in 
the east from 0900 to fade-out at 0945-1000 
with religious programs. This is dual with 
11,850 and 9730 kc. (59) 


Rarely heard DYH2, 6140 kc., Cebu City, 
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You’ll enjoy... | 
THe CHaLLencine new LEARN ELECTRICITY 
PHOTOGRAPHY ag THE EASY WAY 


ANNUAL! - with this NEW 
SAMS BOOK! 


“LEARNING 
ELECTRICITY FUNDAMENTALS” 








This easy-to-understand new book covers the 
complete story of electricity: historical devel- 
opment; electron theory; static electricity; 
electrical fundamentals; types and uses of fuses 
and switches; Ohm’s Law; magnetism; elec- 
tro-magnetism; work, energy and power; 
theory and use of transformers; operation and 
uses of generators and motors (DC and AC); 
circuits and controls; practical wiring and 
electrical apparatus. Fascinating, complete, 
authoritative. 416 pages; 544 x 844’; $595 
illustrated. Only 





own these SAMS “BEST SELLERS” 


USE THIS HANDY ORDER FORM 
[he 1958 edition of the PHOTOGRAPHY AN 
NUAL is the brightest and most imaginative ever [_] tearnine ELECTRICITY FUNDAMENTALS. $595 


shed {ts } “ Ss ) ib rs § 250 mages 
ished. Its theme, its contributors, its 250 pag (CD Transistors. The complete, practical book on 
Transistors and their application in TV-Radio-Elec- 
tronics. Explains theory, circuitry, installation, test 
techniques and servicing. 100 pages; 5% x 8%” 


illustrated. Only $1.50 


C) Pinpoint TV Troubles in 10 Minutes. Amazingly 
practical procedures for finding and solving TV trou- 
bles. Over 50 timesaving check charts, dozens of dia- 
grams and tests, explanations of circuits and designs 
299 pages; 544 x 844”. Only $3.95 


striking pl otogray hs are certain to delight you! 


“WHAT IS A CAMERA?’”? is the ex 


theme 


In answer to that question, the Editors of POP 
LAR PHOTOGRAPHY have compiled “an illus 


1 definition of photography including a 


tion of the most entertaining and original pi 


you've ever seen [] Radio Receiver Servicing. Covers all basic receiver 


types—gives time-saving hints for solving common 
troubles, such as dead set, weak set, noisy set, etc., 
192 pages; 544 x 844"; illustrated. Only $2.50 


(CD Hi-Fi Handbook. Invaluable data on Hi-Fi design, 
selection and installation. Covers sound theory; fidel- 
ity; every type of component; system designs, selec- 
tion and installation. Really covers Hi-Fi in all its 
phases. 240 pages; 5% x & 49"; illust. Only $3.00 


wonderful world of photography will 


to enjoy through the lens of 


he Exciting Camera 

he Playful Camera 
} Workaday Camera 
Romantic Camera 
Realistic Camera : 
Intimate Came Tape Recorders. Explains recorder theory, tape 
ware ae characteristics, how recorders work; covers all parts 
used in recorders. Complete, practical data. 176 pages; 
5% x 8 44”; illustrated. Only $2.75 


0 TV Servicing Guide. Quick-repair guide illus- 
trates trouble symptoms by picture-tube screen 
photos; tells trouble-shooting procedures to be used 
for repair of every circuit section. An extremely use- 
ful TV repair guide. 132 pages; 844 x 11”. Only. . $2.00 


Harold Feinstein 

Story- Telling Camera 
Portrait Camera 
Nature Camera 
>» Glamcur Camera 

Don Ornitz 

Casual Camera 

( olor Camera 

Action Camera 
Imaginative Camera 


mum HOWARD W. SAMS & CO., INC. au 


Order from your Radio-TV Supplier-Wholesaler, or 
mail to Howard W. Sams & Co., Inc., Dept. 14-K 
BEST OF ALL—you'll profit from a special sec 2201 E. 46th St., Indianapolis 5, Ind 
on the most important camera of all—You 
era. A helpful guide to learning from the photo 
sterpieces of others! 


BUY YOUR COPY OF THE 
1958 PHOTOGRAPHY ANNUAL /| 
on sale everywhere or 

( outside U.S.A. priced slightly higher) 


only $1.00 eee ee ed 
October, 1957 159 


Send books checked above. My (check) (money order) 


for $ is enclosed 
Name 


Address 


City Zone State 


~ 








LEARN 


RADAR MICROWAVES 
TRANSMITTERS 
CODE TV RADIO 


Phila. Wireless Technical Institute 


1533 Pine St. Philadelphia 2, Penna. 
A Non-Profit Corp. Founded in 1908 


Write for free catalog "'P” 











has been caught in Sweden opening at 1600. 
This station frequently carries baseball 
games. (TO) 

Portugal — CSA66, Lisbon, 17,895 kc., is 
heard with fine signals with Emissora Na- 
cional programs at 1245-2000; all Portuguese 
and a lot of excellent music. (61) 

Spanish Guinea — R. Ecutorial, Bata, is 
noted in the east as early as 1530 with Span- 
ish news on 7786 kc. This one closes at 1700. 
The 8800-kc. outlet was dropped some time 
ago. (166) 

Sudan — R. Omdurman has moved from 


5000 kc. to 4975A kc. to avoid QRM from 
Kuwait. (TO) 
Tangie is reported to be 





operating on 9335 kc. in Norwegian at 1730- 








INVENTOR S 


Send for 
PATENT INFORMATION "REGISTERED PATENT 


Book and ASSOCIATE EXAMINER 
INVENTOR’S RECORD U.S. PAT. OFF. 1922-1929 
without obligation portance : 


GUSTAVE MILLER Patent Attorney & Advisor 


107-PE WARNER BUILDING S. NAVY DEPT. 1930-1947 
WASHINGTON 4, D. Cc. PATENT LAWYER 


EASY T0 LEARN CODE a 


increase speed wih a 











structograpt 
t 





INSTRUCTOGRAPH COMPANY 


4713-F Sheridan Road, Chicago 40, Illinois 










You can be the next uranium mil- 

- lionaire! Government guarantees 
hao bonus! PRI instruments from $29.95. 
See your local dealer today! FREE CATALOG! 


Write PRI, 4223PT W. Jefferson 
Los Angeles 16, California I } 
RS 












GEEEEEEEESC(Ci«éEAALER'S WANTED 
LOTR ESS ARES INNER 
Train for best techni 
ize I missile omy fae rada 
elect ics, color TV aut at cel or 
laboratory mathematics Major firms select our graduates as 
tect re id e ineers a Ass annie degree granted. 

21 mor Hig ivalent required. Catalog. 


VALPARAISO TECHNICAL InsviTy TE 
PARAISO, INDIANA 


INVENTORS 


Learn how to protect yc nvention. Specially prepared 

*‘Patent Guide’’ containing ‘etailed information concerning 

patent protection and procedure with ‘Record of Invention’’ 

form will be forwarded to you upon request—without obligation. 

CLARENCE A. O'BRIEN & HARVEY JACOBSON 
Registered Potent Attorneys 

District National Bidg. Washington 5, D. C. 


DEPT. 






79-K 
160 


SHORT-WAVE CONTRIBUTORS 


Garry Hammond (HA), Atwood, Ont. 

Russell Brown (RB), Hinsdale, Ill 

Jon Erdner (JE), Pittsburgh, Pa 

Paul Edelson (PE), Brooklyn, N. ¥ 

Gerald Hocutt (GH), Madison, Wis 

bs re Olsson (7O), Gothenburg, Sweden 
ells Perkins (WP), Wauwatosa, Wis 

Frank Weaver (FW), Grosse Point, Mich 

John Young (JY), Lawndale, Calif 

Mar tin Potter (10), London, Ont 

Chuck Maxant (17), Baldwin, N. ¥ 


Peter Risse (23), Atlanta, Ga 

Floyd Backus (26), Richmond, Va 

Gerry Dexter (27), Waterloo, Iowa 

J. Ross Brownell (39), Vancouver, B. C 

Grady Ferguson (59), Charlotte, N. C 

John Be aver (61), Pueblo, Colo 

Steve Wilhelm (67), Great Neck, N. ¥ 

John Mann | (82), St. Laurent, Que 
), Oklahoma City, Okla 
1), Crystal Beach, Ont 
I lelphia, Pa 





hiladel; ‘ 
I anama City, Panama 
New Castle, Del 


d 
al 
— ze Co x (166), 
h 











iris Bennion (208), Riverside, Conn 
Jacob Sch oer, (211 Brooklyn, N. ¥ 
Robert Migl o (212), Paterson, N. J 
| William Bing (236 . New Orlean I 
Bowman Miller (237), North Platte, Nebr 
Dave Haley, Jr (277), Roxbury, Ma 
Maurice Ashby (286), Wichita. Kansas 
Geor Alfman Jr. (289), Norwich, Ohio 
1800 daily. Address: Gransen 19, Oslo, Nor- 


way. (TO) 

DUX Radio (via Radio Tangier Interna- 
| tional) is heard on 9333 kc. at 1510 in French 
| with popular instrumentals, at 1620 with a 
Spanish religious program. Eng. is broadcast 
at 1400. (166) 

Thailand—HSK9, Bangkok, 11,670 kc., has 
English news at 0600, pop and Oriental music 
to 0630, Malayan after 0630. (226) 

Turkey—The N.A. Service of Radio Ankara 
can now be heard on 7285 and 9465 kc. at 
1815-1845. They QSL promptly with a nice 
card. (226, 277) 

USA—For listeners in the Latin American 
Countries, WGEO, Schenectady, 9530 kc., has 
“Report From The USA” at 1930-1940, “Lis- 
tener’s Club” to 2000, “Music USA” at 2000- 
2200. (67) 

USSR—A weak station, almost certainly 
Moscow, is being heard on 8760 kc. at 0830- 
0900 in language. (JY) 

Unidentified—A station has been noted on 
11,590A kc. at 1900-2000 with singing and na- 
tive music. Announcements seem to be in 
French. (82) —30-— 
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POPULAR 


ELECTRONICS 


BARGAIN BASEMENT 


SAVE ON THESE SPECIAL BUYS OF THE MONTH 























METAL LOCATOR ENTHUSIASTS 
for you BC-1141-C amplifier, the electror heart 
he famous SCR-62 mine detector. ° u new 
" 2-1N and 1-1G acuur € ase 
4 ile ne we h batteries It 
rat fror nterna eries (not im ete 
“ mat liagra f the wi set 
Ca a re { t ' by n ‘ rat 
ane! hinge ) for Asy a s terior shock ted 
This a 1000 e fixed frequency amplifier, brand 
king new, and a ones a-lifetime bargain at $5.9 Set 
are a j tubes $1.6 Shipping weight 12 pounds 

Write for free government surplus bergain bulletin 
JOE PALMER, P. 0. Box 6188 CCC, Sacramento, California 

















MEXIA 


RATE: 50¢ per word. Minimum 
issue closes October 3rd. Send 





RADIO CONTROL Headquarters 


For mode! airplanes, boats, cars, etc. FREE CATALOG * 
No operator's license required. FREE—SEND FOR or Fonm sos 
Garage Docr Radio Contro! Transmitting & Receiver Kits Availabie, 
R/C TRANSMITTER & RECEIVER KIT: 2714 mc. 5S watt 2-Tube 
Simple Transm. & 2-Tube Rec. inci. Drilled Bases, $9 95 
Wound Coil, aces Cond SIGMA Relay, tnstruc . 
R/C Xmitter, -Power HAND er" . wy $17.95: KIT 12.95 
SIGMA 4F RELAY 8,000 ohm, $3.85; 6 Reed Relay 14.95 
> 6V Battery Charger Kit $4.95 wired 6.95 
2.28 
is 






OOKS, Mode! Contro! $1; Radio Contro! $1; Handbook 
CRYSTALS: 27,255 Mc. Peterson Z9A $3 9) Rw oy 
2” METERS, 0-1 Ma, $3.65; 500 MicroA, $3 3 Ma 2.95 


RELAY CONTROL UNIT ‘7° ,2f3)' te 19,000. ohm Sig 

metal Strip. Heating Element, Hi Z Audio Choke, Mini 

2 vvancioher 
to 

RELAYS. 10K ohm 2 Ma DC er 110V AC SPOT : 95¢: sPsT 


GYRO ELECTRONICS Roan Sh. y 








10 words prepaid. December 
order and remittance to: 


POPULAR ELECTRONICS, 366 Madison Avenue, N. Y. C. {7 








FOR SALE 





COMPE ETE Television sets $11.95. Jones TV, 1115 
Ram nbler Avenue, Pottstown, Pa 


HAMS! Work-the-world Alcoa all-band vertical an- 
tenna for 80, 40, 20, 15, 10, 6 meters, $16.95 shipped col- 
f Guaranteed, needs little space, no guy wires. Lit- 
rature. Gotham, 1805A Purdy Ave., Miami Beach, Fla. 


DIAGRAMS for repairing radios $1.00, Television $2.00 
Give make, model. Diagram Service, Box 672-PE, Hart- 
ford 1, Conn 


IUBES-TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed Ist Quality 
Top Name Brands Only. Write For Free Catalog or 
all Walker 5-7000, Barry Electronics Corp., 512 Broad- 
way, New York 12N,N. Y 


STEREOPHONIC Pocket AM-FM-Shortwave 
), 646 North Fair Oaks, Pasadena, California 


DIAGRAMS! Service Data! Radios $1.00. Televisions 

$1.50. TV Tube Layouts, with First Aid Service Hints, 

5%. Give Make, Model. TV Miltie, Box 101-P, Hicks- 
lle, New York 


NEW! Pocket radio transmitter uses transistor. Plans 
25¢. Complete kit only $7.98. Free literature on all 

ir products available at factory prices. Springfield 
Enterprises, Box 54-E10, Springfield Gardens 13, N. Y 


WALKIE-TALKIE chassis $6.98. See our display ad in 
his issue. Springfield Enterprises 


CITIZEN’S band radio plans for building your own 
eiver and information on transmitter design, FCC 
requirements, etc. plus special discount on type ap- 
roved transceivers. All for $1.00. Springfield Enter- 
prises, Box 54-E10, Springfield Gardens 13, N. Y 


WALKIE-TALKIE. Build wireless portable radiophone 
for less than $10.00. Plans for variable frequency and 
rystal control types, only 50¢ for both, including as- 
embly photographs. Springfield Enterprises, Box 54- 
E10, Springfield Gardens 13, N. Y 


200 UNMARKED Ceramicons—Mixed Value. $1.00 
Schneider, 3763 New York Ave., Seaford, N. Y 


TELEPHONE Extension in your car. Answer your home 
telephone by radio from your car. Complete diagrams 
nd instructions. $1.25. C. Carrier Co., 734 15th St., 
N.W., Washington 5, D. C 


COLOR TV, Portable, Projection, Transistorized. Com- 
lete diagrams & instruction. $2.75. C. Carrier Co., 
734 15th St., N.W., Washington 5, D. C. 


Eskera- 


POLICE Radar Detector. Stop before those radar speed 
traps. Foolproof legal system. Complete diagrams & 
nstruction. $2.75. C. Carrier Co., 734 15th St., N.W 
Washington 5, D. C 


October, 1957 





EAVESDROP with a pack of cigarettes. Miniature 
transistorized radio transmitter. Com oo" diagrams 
& instructions. $1.25. C. Carrier Cx 34 15th St 
N.W., Washington 5, D.C 

2 WAY Wrist Radio with auxiliary long distance 
booster. Complete diagrams and instructions. $1.25 
C. Carrier Co., 734 15th St., N.W., Washington 5, D. C 
ELECTRONIC Hypnotizer. Simplifies the art of Hyp- 
nosis. Diagrams & Operating Instructic ns $1.25. Kit 
$16.50. Wired & tested $29.50. C. Carrier Co., 734 15th 
St.. N.W., Washington 5, D. C 


FOR Sale: Government Surplus Radio-TV Electron- 
ics; Walkie-Talkies; Transceivers; Test Equipment; 
Oscilloscopes; Radar; Voltmeters; Misc.—Fraction of 
Army costs uy direct now from U. S. Government- 
Depot List & Procedure $1.00—Brody, Box 8-PE, 
Sunnyside 4, New York 

BE A Spy! Correspondence course on wire tapping 
bugging, telescopic sound pickuy recording tech- 
niques, microphotography, invisible & remote photog- 
raphy, telescopic & aerial photography. Lessons in 
surveillance, tailing, and use of equipment. Complete 
course $22.50, C. Carrier Co., 734 15th St., N.W., Wash- 
ington 5, D. C 

ELECTRIC Pencil ngraves all Metals $2.00. Beyer 
Mfg., 10511-P Springfield, Chicago 43 

“COIL Winding Methods” Handbook 30¢. Laboratories, 
328-L Fuller, Redwood City, California 
TUBES—tTelevision, Radio, New, Guaranteed, Individ- 
ually Boxed, Approximately 80 off, Transmitting, 
Special Purpose Tubes rrite Bell Electronics, 40 
Canal, New York City 2 

SUN-POWERED transistor radio. No tubes, batteries 
Limitless life. $14.95 Details free. Richards, 160 Seem, 
Emmaus, Pa 

PRINTED Circuits: Design your own. Materials and 
complete instructions $2.00. Free Literature. Dawn- 
tronics, 2051 Lansing, Denver 8, Colorado 


WANTED 


CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono-o-phones Columbia cylinder 
Graphophones, and Coin-operated cylinder Phonos 
Want old catalogues and literature on early phonos 
prior to 1919. Will pay cash or trade late hi-fi com- 
ponents. POPULAR ELECTRONICS, Box 50. 

CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean transmitting, special purpose, receiv- 
ing, TV types, magnetrons, kKlystrons, broadcast, etc 
Also want military & commercial lab test and com- 
munications gear. We swap too, for tubes or choice 
equipment. Send specific details in first letter. For 
a fair deal write, wire or telephone: Barry, 512 Broad- 
way, New York 12, N. Y. WAlker 5-7000 
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"TAB" 


restep GUARANTEED 


Our 12th Year in Business 


OA2 -80 OLP7 1.00 68Q6 2.00 797 79 
oB2 -72 2C22 20/$1 68Q7 .99 12AT6 59 
os3 -82 7193 20/$1 6C4 49 12AT? 79 
oc3 84 434A 1 6c86 69 12AU7 69 
003 80 1N34A 2/$1 6CD6 1.49 12AV6 59 
oz4 -50 CK722 939 6H6 59 12A6 59 
1AX2 .98 su4 9 635 59 12AX4 73 
83 78 sv4 89 636 59 12AX7 79 
1L4 82 sY3 59 6K6 s9 128H7 89 
1R4 88 6AB4 59 6K7 79 128Y7 89 
irs 78 6AC7 79 6L6 1.19 12SA7 69 
184 78 6AG7 97 s4 59 12SK7 69 
iss 68 6AH4 89 6SA7 79 12SN7 69 
iv4 69 64H6 95 6SH7 69 12$Q7 69 


954 10/$1 6AU6 59 6T8 aR 35w4 59 
955 -33 6AX4 739 6us oR 3575 55 
957 -30 6eBA6 59 6Vv6 s9 SOAS 69 
1619 4/$1 6scs 59 6we 79 508s 79 
1625 .29 68E6 59 6X4 39 socs 69 
1626 5/$1 6ers 79 7A8 79 SOL6 69 
i629 4/$1 68G6 1.49 7cs 739 75 1.00 
07 1.15 6BKS5 89 7F7 79 76 5 $1 
sos 89 6BL7 39 7Fs 79 77 5 $1 
SBP1 1.98 6BN6 Ce) 7N7 79 i0Y 69 





FREE! WRITE TODAY FOR OUR NEW CATALOG 
TRANSFORMERS: PRIMARIES 115V, 60 cycles, 10 





TYPE TPF5! RCA A Sealed Pwr&Fil Transf 1200VCT 
200 ma, 6.4V@8A, 5V@3A & V@200ma, 5HTL6”"W Hils 
Pri. $6.95 ea., 2 for $12, 5 for $25 

TP501 Pwr 24V @ 8A Tap @ 6.3V wet 5 Ibs. $5, 2 for $9 
TPF52 Pwr & Fil 778VCT 200 ma. 5V @ 3A, 6.3 VCT 
5A Uprt dbl shell $8.75 ea., a for $9 

TPF53 Pwr & Fil. 270VCT @ 50 ma. 6.3 ea. $2, 4/$7 
TPF54 P & F 150V @ 30 ma. 6.3V @ +t § ao 3 $4 

Cool that Tube or Equipment MIN-FAN AC int 

6 & 12VAC operation. BARCOL mfgr. $1.25 @ ton $10 
ADVANCE RELAY 12VDC/4PDT $1 ea., 6 for $5 





NEW TEST EQUIPMENT KITS! 
1K VTVM KIT $24; TSK SCOPE 5” KIT $42 
RES /CAP BRIDGE KIT $19; T6K TUBE TESTER KIT $34 
THK Hi-Fi 2 WAY SPEAKER KIT $38; T7K SCOPE 7” KIT $76 
TSK DYNAMIC TUBE & TRANSISTOR TESTER KIT S68 


ARC/5 274N EQUIPMENT SPECIALS! 














BC457 As Is $1.39 BC457/4 to 5.3 Teste $3.95 
BC458 As Is $1.98 BC458/5.3 to 7 Teste $4.95 
AN-ARR2/RCVR As Is $1.89 ARC5/T19/3 to 4 Tested $6.89 
oe "'TAB'' FINEST HI-Fi RECORDING TAPE 

Eahie) 7” Reel—1200 Ft. Per Reel St HS. Lots 

Cy Sold on Money Back Guarantee of 12 
High a, . qualit -Fi n ated & Slit. 

ERIN" MFGR a ipROCESS. quality contre lled, oo may it 
Noise FREE, Splice FREE FP) astic Tape Freq K¢ 
Oxide-W: oo ‘“*TAB"’ 4 $1 so ea Yy ‘31 50 ea 

New Ist Quality ‘‘MYLAR"’ 2400 Ree 
““ERIN'' MFGR & PROCESS RECORDING TAPE ‘ba 49 3/$12 
Guaranteed Replacement Needles—All Cartridges 
Single Diamond $7; Dual Dia $16.98; Dia-Sapphire $9.98 @ 
Please Send Cartridge Name & Number 
NEW IMPROVED ‘'TAB"’ HI-Fi SPEAKERS! 
1S” TRIAX, 25 WATT /20-20000 CYCS. =F1S5H3X $37.50 
+: a 20 Bay 40-20000 CYCS. =F1243xX 28.50 
COA 20 TT /35-18000 CYCS. =F1242x 22.00 
SONOTONE Gai2” COAX 12 WATT 40-14000 CYCS 19.11 
B4UBUY C ‘‘TAB’’ FOR ALL Hi-Fi!!! 
SO WATT Hi-Fi Kit Latest Design $s7 
60 WATT Hi-Fi Amp & Preamp Kit $69 





ITS! Each "TAB" Kit Contains The Finest Selection 


Kit 85 Precision Resistors Kit 40 Insulators 
Kit 10 Switches Kit 35 Power Resistors 
Kit 75 Resistors './1/2W Kit 75 Mica Condensers 
Kit 150 Carbon Resistors Kit 5 Crystal Diodes 
Kit 45 Panel Lamps Kit 250 ft. Hook Up Wire, 
Kit 12 Electrolytic Cond’s Asst'd 
Kit 15 Volume Controls Kit 100 Fuses, asst’d all types 
Kit 386 Tube Sockets Kit 100 Ceramic Condensers 

; Kit 150 Coil Forms 
Kit 65 Tubular Condensers Kit 5 Crystals & Holders 
Kit 500 Lugs & Eyelets Kit 65 Inductors & Coils 
Kit 10 Bathtub Oi! Cond’s Kit 5 Microswitches 
Kit 5 Ibs, Surprise Package Kit 10 Wheat Lamps 





Kit 3 Transistor Xfmrs 


99% 


Kit 10 Transmit Mica Cond’s 
Order T Kit ONE EACH ABOVE 
We Ship Eleven!!! KIT ONLY 

NEW POCKET AC-DC MULTITESTER 


000 “—_ Per Voit 








**TAB" 

27E Only $7.49 ea. 
Finest prosteres Hi-accuracy VOM. Reads AC & 
DC Volts: 0-15-150-1000% DCMA: 0-150 Ma 
OHMS: ©. 100K. Size 4 45 Lx 3% Ww 
Features: 1° Precision Y extra long 
meter scales. Complete w/batt s & test le “ 





Ideal for Ham,  ‘Sedemaaal and Beginner, Pius 


40¢ ship in U.S.A 





TERMS: Money Back Gtd. (cost of 
Mdse. only). $2 min. order F.0.B. 
N.Y.C Add shpg. charges or for 


“TAB” 
C.0.D. 25% Dep. Tubes Gtd. via 


R-Exp. only. Prices shown are subject to change. 


111CW Liberty St., N. Y. 6, N. Y., Rector 2-6245 
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HELP WANTED 








AMERICAN, Overseas Jobs, high pay, 


world, 200-PE West 34 St., New York 1, N 


EARN High Pay; Jobs in South America, 
USA, Europe, Canada, other foreign countries. A 


Trades, Mechanics, Truck Drivers, Laborers, Offic 
Workers, Engineers, etc. Chance to travel. Fare paid 
if hired. Application forms. Free information. Writ« 


Dept 
Broad, 


112, National Employment 
Newark, New Jersey. 


Men, Women 
Transportation paid. Free Information, Write Trans 
i 


the Islands 


Information, 102 





INVENTIONS WANTED 





INVENTIONS wanted. Patented: 
Marketing Service, 2420—77th, 


Oakland 5, Calif. 


unpatented. Globa 





INSTRUCTION 





ENGINEERING Degrees, EE Option Electronics earn¢ 
through home study 
Pacific International University, 57 
Boulevard, Hollywood 38, Calif 


KNOW Morse Code in minutes. Revolutionary Cod 
Teacher proved 10 years 50¢ and self-addresse: 
stamped-envelope to ‘“‘Philkoda-E"’, 7120 Lahser, Bir- 


mingham, Mich 


LEARN While Asleep! Details free. Research Associa 


tion, Box 610-PE, Omaha 1, Nebraska 


CODE Courses Supreme, on Magnetic Recording Tape 


instructior 


Results guaranteed, Novice tape-Basic 
practice material to 8 WPM, $5.95. Advanced 
practice material 9 to 18 WPM, 
$9.95. 7” 
Langhorne, Penna 


tape 


Residence classes also available 
19-D Santa Monica 


$4.95. Combinatior 
dual track, 334 IPS. Tapedcode, Box 31-B 








HI FIDELITY 





DISGUSTED Of “Hi” 
on all your High Fidelity requirements 
Key Electronics Co., 120 Liberty St., New 
EV ergreen 4-6071. 


SAVE. Complete Hi-Fi, Recorders. 
Sunrise, Bowling Green, Ky 


Write 





ADD to your loudspeaker the newl ly invented Sphere- 


o-sonic material. Sound becomes brilliant, alive, 


Hi-Fi Prices? Unusual discount 
now 
York 6, N. Y 


» 


Hi-Fi Mart, 150 N 








real concert hall reproduction. Send 25 cents for ir 

structions Money refunded with order Addres 

Sphere-o-sonic Products, 2024 Sansom Street, Phila- 
delphia 3, Penna. 

TAPE Recorders, Tape. Unusual Values. Free Cata- 


log. Dressner, 69-02 F, 174 St., 


Flush ing 65, N. Y. 


RECORDERS, HiFi, Tapes Free. wholesale catalogus 


Carston, 215-P E. 88 St., N.Y.C 





RECORDER Tapes Catalog ae tor this new catalo 
to Sper 


listing Monaural and stereophonic tapes. 25¢ 
Electronic Supply, 37-10 33 St., Long Is land Ci ty 
New York. 

PLAY Tape recordings on record player. 
Le Roi, Box 251-X, Elmhurst, Illinois 
STEREOPHONIC, Monaural Recorded Tapes, 
sories, Discounts, Free list. Catalog 15¢. 
West Hempstead, N. Y. 


Details fre¢ 


Acces- 
Efsco Sales 





RECORDS 





PHONOGRAPH Records cheap, postpaid 
Paramount, Box 242-B, Williamsport, Penna 


Catalogue 





BUSINESS OPPORTUNITIES 








VENDING Machines—No Selling. Operate a route 
coin machines and earn amazing profits. 32 
alog free. Parkway 
715 Ensor St., Baltimore 2. Md 


MAKE $25-$50 Week, clipping newspaper 
publishers. Some clippings worth $5.00 

free. National, 
York City. 


items f 


Always say you saw 


-page cat 
Machine Corporation, Dept. 12 


Particular 
81-PE, Knickerbocker Station, Ne’ 
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TO $100.00 Weekly 


$60.00 WEEKLY sparetime. 





“Beginner's” Plan 


10420-E National, 


rder Business. Successful 
ng Supplied. Lynn, 


ndry. Protected Territory. Interesting 
1 free. Burtt, 2434FA, Wichita 13, Kansas 
BUY at 


Wholesale Prices! Resell at Big Profits 


tches, jewelry, rings, dry goods, clothing, luggage, 
ls, sporting goods, toys, gifts, etc. Free 1958 color 
talog. Write today. Merit Home Products, Dept 


10, 107 Manhattan Ave., Brooklyn 6, New York. 


Sparetime, Home Operated Mail- 
Every- 
Los Angeles 


Start home Venetian Blind 
informa- 


Brand 
me merchandise—Appliances, cookware, housewares, 





SPECIAL SERVICES 





HI \THKIT DX-35 wired and tested $75.00 postpaid 


ring-Service, 106 N. 7th St., 


East Gadsden, Ala. 








MISCELLANEOUS 


SONGPOEMS and Lyrics Wanted! Mail to 
Alley, Inc., 1650 Broadway, New York 19, N 





Tin Pan 
Y 


“WINEMAKING; How to Make Be er, Ale.” Illustrated 
$2.00. Eaton Publications Box 1242-C, Santa Rosa, 
California 


TRANSISTOR Kits, parts. Free 
Box 15-C9, Alden Manor, N. Y 
EXPERIMENTERS: We can supply you with complete 
list of manufacturers who supply free instructional 
data, circuit diagrams, etc. on your particular elec- 
tronic interest. In one step find out where to get all 
available information on transistors, computers, mag- 
netic amplifiers, etc. Send $1.00 and specify interest 
Product Research, Box 2171, Torrance, Calif 

FREE literature on new low cost electrical devices for 
home and shop. Write Wells Co., Box 3055, North Hol- 
lywood, California 


nformation. Transit, 








WHEN YOU ORDER BY MAIL... 


please print your name and address clearly, be speci fic in your 
order, enclose proper amount, allow ample time for delivery. 
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Model TD-55 
Terms: $6.95 ofter 10 day 
triol then $5.00 per month 
for 4 months 


Terms: $13.50 ofter 10 day 
triol then $6.00 per month 
for 6 months. 


Model TV-12 
Terms: $22.50 ofter 10 day 
trial then $10.00 per month 
for 5 months. 


OHIPPED ON APPROVAL 


NO MONEY WITH ORDER 





NO C.0.D. 


““tasson we, TUBE TESTER 


The Experimenter or Port-time Serviceman, who hos delayed purchasing 


FOR a higher priced Tube Tester 


The Professional Serviceman, who needs an extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Testers for its field men. 
Speedy, yet efficient operation is accomplished by: 1. Simplification of all switching 
ond controls. 2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 
57, 59, etc.) and providing sockets and circuits for efficiently testing the new Noval 


ond Sub-Minor types 

You can’t insert ao tube in wrong socket 

lt is impossible to insert the tube in the 
wrong socket when using the new Model 
TD-55. Seporate sockets ore used, one 
for each type of tube base. If the tube 
fits in the socket it can be tested 


*'Free-point’’ element switching system 
The Mode! TD-55 incorporotes a newly 
designed element selector switch system 
which reduces the possibility of obso- 
lescence to an cbsolute minimum 


Checks for shorts and leakages between 
all elements 


Superior’s 
New Model 


© Tests all tubes, including 4, 5, 6, 7, 
Octal, Llockin, Hearing Aid, Thyratron, 
Miniatures, Sub-miniotures, Novels, Sub 
minors, Proximity Fuse Types, etc 


e Uses the new self-cleaning Lever Ac- 
tion Switches for individual element test 
ing. All elements are numbered according 
to pin-number in the RMA bose number- 
ing system. Mode! TW-11 does not use 
combinction type sockets. Instead indi 
vidual sockets ore used for each type of 
tube. Thus it is impossible to damage a 
tube by inserting it in the wrong socket 


@ Free-moving built-in roll chart provides 


complete doto for all tubes. Printed in 
large easy-to-read type 


The Model TD-55 provides a super sensi- 
tive method of checking for shorts and 
leckages up to 5 Megohms between any 
ond oll of the terminals 

Elemental switches are numbered in strict 
accordance with R.M.A. Specifications 
The 4 position fast-action snap switches 
cre oll numbered in exoct accordance 
with the stondord R.M.A. numbering sys 
tem. Thus, if the element terminating in 
pin No. 7 of a tube is under 

test, button No. 7 is used for 


that test. $s 95 
Complete with carrying case 2 


“STANDARD PROFESSIONAL 


wit UBE TESTER 


NOISE TEST: Phono-jack on front ponel 
for plugging in either phones or external 
omplifier detects microphonic tubes or 
noise due to foulty elements and loose 
internal connections 
EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW-CURRENT 
TUBES Previously, on emission-type tube 
testers, it has been standard practice to 
use one scole for oll tubes. As a result, 
the calibration for low-current types has 
been restricted to a small portion of the 
scale. The extra scale used here greatly 
simplifies testing of low-cur- 
rent types 


Housed in haond-rubbed ook “472. 


cobinet 


Superior’s 
New Model 
TV-12 


Employs improved TRANS-CONDUCT- 
NCE circuit. An in-phase signal is im- 
pressed on the input section of a tube 
and the resultant plote current chonge is 
meosured. This provides the most svit- 
able method of simulating the manner 
in which tubes actually operate in Radio 
& TV receivers, omplifiers and other cir- 
cuits. Amplification factor, plate resist- 
ance ond cathode emission are all corre- 
lated in one meter recding. 
% NEW LINE VOLTAGE ADJUSTING SYS- 
TEM. A topped transformer makes it pos- 
sible to compensote for line voltage 


variations to a tolerance of better than 
% 


TRANS-CONDUCTANCE 


TUBE TESTER 


% SAPETY BUTTON — protects both the 
tube under test ond the instrument meter 
cacinst damage due to overlood or other 
ferm of improper switching. 


EXTRA FEATURE: 
Model TV-12 Also Tests Transistors! 


A transistor can be safely and adequately 
tested only under dynamic conditions 
The Model TV-12 will test all transistors 
in that approved manner, and quality is 

read directly on a special 

“transistor only”’ meter scale 
Housed in hand-rubbed ook$ 50 
cobinet Net 


USE APPROVAL FORM ON NEXT PAGE 


We invite you to try before you buy any of the 
models described on this and the following 
poges.!If after a 10 day trial you are com- 


NO INTEREST OR FINANCE 
CHARGES ADDED! 








pletely satisfied and decide to keep the Tester, If not completely satisfied, you ore 
you need send us only the down payment and privileged to return the Tester to 
ogree to pay the balance due at the monthly ys, cancelling any further obligation. 


indicated rote. 


PRINTED IN U.S.A 


POPULAR ELECTRONICS 



























RY FOR 10 DAYS 


of re you buy! then if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. _ 





er ors New Model 770-A 


pocket-sizep VOLT-OHM MILLIAMMETER 


e Housed in round-cornered, molded case. Beau 
USING THE NEW ; 


ful black etched pane! 

/ “4 6 AC. VOLTAGE RANGES: 0-15 30 '150 300 
FULL-VIEW" METER 1500 3000 Volts * 6 D.C. VOLTAGE RANGES 
51% MORE SCALE AREA 0-7.5 15 75 1507501500 Volts * 2 RESISTANCE 

RANGES: 0-10.000 Ohms, 0-1 Megohm « 3 D.C 
CURRENT RANGES: 0-15 150 Ma., 0-1.5 Amps 
xactly the same space used by the * 3 DECIBEL RANGES —6 db to 18 


Model 770-A 
Terms: $3.85 after 10 day 
trial then $4.00 per month 
for 3 months 





jard 2'/2"' Meters, ye: provides 71 db 14 db to 38 db, +34 db 
a area. As a result, all calibrations are to 58 db "7 85 
arge easy-to-read type Complete with test leads 


: - sve Si) ti Méi ER 
or § 
Model 670-A 


A Combination VOLT-OHM MILLIAMMETER PLUS Capacity, 
Reactance, Inductance and Decibel Measurements 











































Model 670-A 


OLTS: 0 to 7.5/15/75 150/750 1,500 7,500 checking quality of electrolytic condensers.) ¢ Terms: $7.40 after 10 day 
: * AC. VOLTS: 0 to 15/30'150 300 1,500 REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to trial then $3.50 per month 
Volts © D.C. CURRENT: 0 to 1.5/15 150 Ma 2.5 Megohms ¢ INDUCTANCE: .15 to 7 Henries for 6 months 
85 15 Amperes ¢ RESISTANCE: 0 to 1,000 7 to 7,000 Henries © DECIBELS 
hms 0 to 10 Megohms ¢ CAPACITY: to +18, + 14 to + 38, + 34 to ‘$9 B40 
Mfd. 1 to 50 Mfd. (Good-Bad-scale for Complete with test pe 4 


vei vo PICTURE TUBE TESTER 
Model TV-40 


0T A GADGET—NOT A MAKE-SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 
STER WITH A METER FOR MEASURING DEGREE OF EMISSION—AT ONLY $15.85 


Tests ALL magnetically deflected tubes ...in the set... out of the set 

























5 
> . in the carton!! 
F all magnetically deflected picture tubes EASY TO USE: Simply insert line cord into any 
h to 30 inch types 110 volt A.C. outlet, then attach tester socket to 
. for quality by the well established emis tube case (lon trap need not be on tube Throw Model TV-40 
t ethod. All readings on ‘‘Good-Bad” scale switch up for quality test read ¢ <r 
at for inter-element shorts and leakages up direct on Good-Bad scale. Throw switch Terms: $3.85 after 10 day 
ohms down for all leakage tests “" 85 trial then $4.00 per month 
for open elements Only for 3 months 
We invite you to try before you oe & © Fs Fe Uhm. UD.LUDLUD.L UD. UD UG. UG UG UG OU UK UG LU UG UG UG UG OU UGG 
buy any of the models described 
e » this page, the preceding | 
sf age and the following pages 
r f after a 10 day trial you are I MOSS ELECTRONIC DISTRIBUTING CO., INC. 
ompletely satisfied and decide i Dept. D-382, 3849 Tenth Ave., New York 34, N. Y 
keep the Tester, you need 
send us only the down payment i Please send me the units checked. I agree to pay down payment within 10 days 
! nd agree to pay the balance and to pay the monthly balance as shown. It is understood there will be no finance 
r t or interest charges added. It is further understood that should I fail to make 
ve at the monthly indicated payment when due, the full unpaid balance shall become immediately due and 
y ite payable 
, i 
s Model TW-1l1 Total Price $47.50 Model TV-40 Total Price $15.85 
s NO INTEREST | $11.50 within 10 days Balance $6.00 $3.85 within 10 days Balance $4 Po 
OR FINANCE ] monthly for 6 months monthly for 3 months 
, 1 i Model 76 Total Price $26.95 Model 670-A Total Price $28.40 
$6.95 within 10 days. Balance $5.00 $7.40 within 10 days Balance $3.50 
t CHARGES ADDED! ' monthly for 4 months monthly for 6 months 
- f not completely satisfied, you Model TD-55 Total Price $26.95 Model 770-A Total Price $15.8 
a: are privileged to return the Tester { $€.95 within 10 days. Balance $5.00 $3.85 within 10 days. Balance $4.00 
to us, cancelling any further monthly for 4 months monthly for 3 months 
obligation i Model TV-50 Total Price $47.50 Model TV-12 Total Price $72.50 
4 $11.50 within 10 days Balance $6.00 $22.50 within 10 days. Balance $10.00 
SEE OTHER monthly for 6 months monthly for 5 months 
t Name 
SIDE i Address 
NICS OUT AND MAIL TODAY! ¥ | City Zone State 
1 All prices net, F.O.B., N. ¥. C 





OHIPPED ON APPROVA 


NO MONEY WITH ORDE 
NO ¢.O.D. 


me eZee Ee ee 
eupester’ s its A CONDENSER BRIDGE 
ee 76 irs a RESISTANCE BRIDGE 
its A SIGNAL TESTER 
Model 76 irs a TV ANTENNA TESTER F 


T $6.95 af 10d sal th Specifications 

here ter ay Raa Aero CAPACITY BRIDGE SECTION nake 
4 Ranges: .00001 Microfarad to .005 Mi ste, 
crofarad; 001 Microfarad to .5 Micro 


farad, .1 Microfarad to 50 Microfarads a 7 
20 Microfarads to 1000 Microfarads. Will wi Tv ANTENNA TESTER SECTIC 


w and instat 








} 


also measure the power factor of all con 
densers from .1 to 1000 Microfarads ya t the f w 
i” RESISTANCE BRIDGE SECTION core “ pi , paw ier . . r 
2 Ranges: 100 ohms to 50,000 ohms ' Pe 

10,000 ohms to 5 megohms the . 
i” SIGNAL TRACER SECTION the set term ” 
With the use of the R.F. and A-F. Probes Complete with R.F. and AF ‘061 | 


included with the he Model 7%, you can probes and test leads < 


ee vs GENOMETE! 
Model TV-50 


7 Signal Generators in One! 
R.F. Signal Generator for A.M. M Bar Generator 
R.F. Signal Generator for F.M. ‘i Color Dot Pattern Generator 
Audio Frequency Generator Cross Hatch Generator 


Marker Generator 
R. F. SIGNAL GENERATOR: 100 Kilocycles BAR GENERATOR: Pattern consist 


from 60 Megacycles to 180 Megacycles on bors 





wo : : to 60 Megacycles on fundamentals and to 16 horizontal bars or 7 to 20 ve 


powertyl hermonies DOT PATTERN GENERATOR (FOR COiC 
VARIABLE AUDIO FREQUENCY GENERA- TV): The Dot Pattern projected 
TOR: Provides a variable 300 cycle to 20 color TV Receiver tube by the M 
cycl eaked wave audio signal 50 will enable you to adjust for 
Model TV-50 7 © 7 " color convergence 
’ MARKER GENERATOR: The following 

Vorms: 311.59 after 10 doy wil markers are provided: 189 Ke, 262.5 Ke., CROSS HATCH GENERATOR: The 
then $6.00 per month for 6 months 456 Kc., 600 Ke 1000 Kce., 1400 Kc., 1600 consists of non-shifting horizont 

Ke., 2000 Kce., 2500 K 3579 Ke., 4.5 Mc vertical lines interlaced to pro 

5 Mc., 10.7 Mc 3579 Ke. is the color vide a stable cross-hatch effect 4 

burst frequency Complete with shielded leads 


TRY FOR 10 DAY: 


BEFORE you buy! THEN if satisfactory pay in easy, interest free, month 

=o ee ee ee ee ee ee ee ee ee oe oe payments. See coupon inside. 

4 ay LT ay Lav We invite you to try before you 
buy any of the models described 

n this and the preceding poges 

lf after a 10 day trial 





you re 
mpletely satisfied and decide to 
keep the Tester, you need send us 


FIRST CLASS 
Permit No.61430 
New York, N. Y. 


wn poyment and agree 
ince due at the 

oted rate. (See other 

> payment schedule 


‘NO INTEREST 
OR FINANCE 
CHARGES ADDED! 


If not completely satisfied, y 
are privileged to return the Tes 
to us, cancelling any furth 
obligation 


SEE OTHER F 
SIDE 


CUT OUT AND MAIL TODA 














BUSINESS REPLY CARD 


No Postage Stamp Necessary if Mailed in the U.S 








VIA AIR 











POSTAGE WILL BE PAID BY — 
MOSS ELECTRONIC DIST. CO., INC. 
3849 TENTH AVENUE 
NEW YORK 34, N.Y. 
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